
ID-1819 



I 
I 
B 
I 

Central Avenue 
Engine 
9N 7895 
Beginning 
0:22 
Direction 
Eastbound 
Westbound 

Direction 
NB 
End 
2 : 14 
Total Delay 
2192 sees 
1550 sees 

Central Avenue 
Engine 
UP 2742 
Beginning 
0:30 
Direction 
Eastbound 
Westbound 

Direction 
SB 
End 
3 :26 
Total Delay 
2362 sees 
1114 sees 

Central Avenue 
Engine 
UP 3329 
Beginning 
0:31 
Direction 
Eastbound 
Westbound 

Direction 
NB 
End 
6:45 
Total Delay 
13861 sees 
21545 sees 

Central Avenue 
Engine 
SF 3680 
Beginning 
0:34 
Direction 
Eastbound 
Westbound 

Direction 
SB 
End 
2:04 
Total Delay 
308 sees 
458 sees 

Cer .i.-al Avenue 
Engine 
CK 2233 
Beginning 
\ : 11 
Direction 
20 
Eaetbound 

Direction 
NB 
End 
4 :43 
Total Dalay 
4538 sees 
7306 aec4 

37th Street Monday 
Engine 
UP 1095 
Beginning 
3 :47 
Direct-i on 
Eastbound 
Westbound 

Direction 
NB 
End 
1:08 
Tot,<l Delay 
0 sees 
0 sees 

Wednesday 
Type 
Grain 
End Warning 
2 :2I 
Total Vehs. 
29 
24 

Wednesday 
Type 
Local 
End War fling 
3 :38 
Total Vehs. 
17 
S 

Wednesday 
Type 
Manifest 
End Warning 
:06 

Total Vehs. 
55 
101 

Wednesday 
Type 
Local 
End Warning 
2:15 
Total Vehs. 
S 
5 

Wednesday 
Type 
Local 
End Warning 
4 :58 
Total Vehs. 
24 
48 

3/10/97 
Type 
Unknown 
End Warning 
1:19 
Total Vehs. 
0 
3 

3/12/97 
# cars 
78 

Max Queue 
18 
15 

3/12/97 
# cars 
43 

Max Queue 
17 
S 

3/12/97 
# cars 
80 

Max Queue 
55 
81 

3/12/97 
# cars 
20 

Max Queue 
4 
S 

3/12/97 
* cars 
54 

Max Queue 
22 
42 

12:37 PM 
n ears 
0 

Max Queue 
0 
0 

10:30 AM 
speed 
28.2 mph 

Av. Veh. Delay 
1 min 15 sees 
1 min 4 sees 

6:50 AN 
Speed 
0 mph 

Av. Veh. Delay 
2 min 18 sees 
2 min 19 sees 

8:48 AM 
•peed 
8.9 mph 

Av. Veh. Delay 
4 min 11 sees 
3 min 32 sees 

8:48 AM 
speed 
9,9 mph 

Av. Veh. Del«y 
1 min 1 sees 
1 min 31 sees 

9:11 AM 
speed 
10.2 mph 

Av. Veh. Delay 
3 min 9 sees 
2 min 31 sees 

speed 
0 mph 

Av. Veh. Delay 
0 min 0 sees 
0 min 0 sees 
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Pawnee Road Thursday 3/13/97 6:11 PM 

Engine Direction Type # cars spaad 
UP 3829 SB Manifest 71 18.1 Bph 
Beginning End End Warning 
0:37 3 :00 3:08 
Direct! 'n Total Delay Total Vehs. Max Queue Av. Veh. Delay 
Eastbound 7886 sees 51 51 2 min 34 sees 
Westbound 8758 sees 78 58 1 min 52 sacs 

Pawnee Road Monday 3/10/97 7:03 PM 
Engine Direction Type # cars spaed 
CNW 5502 NB Empty Grain 103 13.2 mph 
Beginning Bnd End Warning 
0:36 5:55 6:02 
Direction Total Delay Total Vehs. Max Queue Av. Veh. Delay 
Eastbound 25372 sees 87 87 4 min 51 sees 
Westbound 16554 sees 76 65 3 min 37 sacs 

Pawnee Road Thursday 3/13/97 2:24 PM 
Engine Direction Type # ears spaed 
UP 222 NB Light 2 0 mph 
Beginning End Bnd Warning 
0:36 0:44 0:48 
Direction Total Delay Total Vahs. Max Queue Av. Veh Delay 
Eastbound 554 sees 16 10 0 min 34 sees 
Westbound 328 sees 9 8 0 min 36 sees 

Pawnee Road Thursday 3/13/97 11:14 AM 
Engine Direction Type # cars speed 
UP 2210 SB Local 10 17.1 mph 
Beginning End End Warning 
0:24 0:43 0:49 
Direction Total Delay Total Vehs. M«x Queue Av. Veh. Delay 
Eastbound 306 sees 8 6 0 min 37 sees 
Westbound 46 0 sees 17 9 0 min 26 sees 

13th Street Tuesday 3/11/97 10:20 AM 
Engine Direction Type i cars speed 
UP 2210 NB Local 19 13.5 mph 
Beginning End Bnd Warning 
0:40 1:38 1:44 
Direction Total Delay Total Vehs. Max Queue Av. Veh. Delay 
Eastbound 985 sees 17 13 0 min 57 sacs 
Westbound 516 sees 6 C 1 min 25 sees 

13th Street Tuesday 3/11/97 6:35 AM 
Engine Direction Type # ears speed 
UP 2742 SB Local 18 0 mph 
Beginning End End Warning 
0:31 1:16 1:22 
Direction Total Delay Total Vehs. Max Queue Av. Veh Delay 
Eabtbound 519 sees 9 8 0 min 57 sacs 
Westbound 424 sees 8 • 0 min 52 sacs 

Prelinunary Mitigation T5r Widuta MUigation Study 
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13th Street Tuesday 3/11/97 9:57 AM 

Engine Direction Type # cars speed 
UP 2237 SB Local 59 17 mph 
Beginning End End Warning 
0:40 2 :46 2 :52 
Direct•on Total Delay Total Vehs. Max Queue Av. Veh. Delay 
Eastbound 1784 sees 25 20 1 min 10 sees 
Westbound 2597 aecs 20 20 2 m-.n, 9 sees 

13th Street Tuesday 3/11/97 7:20 PM 
Engine Direction Type » cars speed 
SP 80X7 SB Manifest 94 11.6 mph 
Beginning End End Warning 
0:54 6 :27 6 :36 
Direction Total Delay Total Vehs. Max Queue Av. Veh. Delay 
Eastbound 8636 sees 45 39 3 min 11 sees 
Westbound 12416 sees 55 49 3 min 45 sees 

MacArthur Avenue Friday 3/14/97 3:07 PM 
Engine Direction Type # cars speed 
UP 259 NB Manifest 94 17.6 mph 
Beginning End End Warning 
0:48 4:10 4:11 
Direction Total Delay Total Vehs. Max Queue Av. Veh. Delay 
Eastbound 7053 sees 48 43 2 min 26 sees 
Westbound 9912 sees 72 70 2 min 17 sees 

MacArthur Avenu« 
Engine 
UP 9402 
Beginning 
0:36 
Direction 
Eastbound 
Westbound 

Direction 
NB 
End 
3:15 
Total Deli^ 
2658 sees 
2668 sees 

MacArthur Avenue 
Engine 
UP 9020 
Beginning 
0 :40 
Direction 
Eastbound 
Westbound 

Direction 
SB 
End 
4 :24 
Total Delay 
8366 sees 
3270 sees 

Friday 
Type 
Empty Grain 
End Warning 
3:17 
Total Vehs. 
41 
21 

Friday 
Type 
Grain 
End Warning 
4:25 
Total Vehs. 
63 
25 

3/14/97 
» ears 
78 

Max Queue 
20 
20 

3/14/97 
n ears 
100 

Max Queue 
4S 
31 

4:34 PM 
speed 
19.8 mph 

Av. Veh. Delay 
1 min 4 sees 
2 min 6 sees 

6:29 PM 
speed 
18 .7 mph 

Av. Veh. Delay 
2 min 12 sees 
2 min 10 sees 
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Average Vehicle Spacing Data 

The following table summarizes the vehicle spacing and datii gadiered in Wichitii. This data was 
used for model calibration and to calculate maximum queue lengths. 

Crossing Queue 
Length 

Number of 
Vehicles 

Number 
of Lanes 

Spacing 
(ft./veh.) 

13di Street 90 4 1 22.5 

13di Street 130 9 2 28.9 

13Ui Street 218 17 2 25.6 

13di Street 315 17 2 31.5 

MacArthur 235 10 1 23.5 

MacArthur 23 10 1 23.0 

Central 250 10 1 25.0 

Cenu-al 260 10 1 26.0 

Central 265 10 1 26.5 

Central 240 10 1 24.0 

Mean - - - 25.6 

Weighted Av 2689 107 1 25.1 
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Appendix G 
PEDESTRIAN SAFETY 

Wichita residents expressed concem that the addition of trains could potentially affect 
pedestrian safety, especially where school children are involved. Currendy, UP tracks bisect the 
boundaries of 11 Wichita elementary schools. The SEA study team sent a list of questions to 
Wichita Unified School District 259 requesting detailed student route iafonnation (i.e., where 
students walk to school and where they are most likely to encotmter railroad ax>ssings). The school 
district returned the questionnaire, along with the school board's Provision of Transportation 
Services Because of Hazardous Traveling Conditions. The policy determines the location of 
hazardous traveling conditions and authorizes transportation services for students who must trave< 
these routes. The SEA study team compiled the number of students in Wichita elementary schools 
required to cross the UP Wichita-Chickasha rail line and categorized this infonnation by school, 
number of students, total crossings, and the roadway crossings utilized. These data can be foimd 
on the following pages. 
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Appendix G 

SEA study Team Questions to Unified School District 259 and Answers 

How many students walk to each of die following schools? 

Nonh High 803 
Hamilton Middle 422 
Marshall Middle 409 
Franklin Elementary 178 
Gardiner 217 
Horace Mann 366 
Ingalls 225 
Irving 330 
L'Ouverture 85 
Lincoln 188 
Park 144 
Riverside 158 
Washington 216 
Woodland 193 

2 For each of diese elementary schools, do you have a site plan showing die school's location 
and entrance locations? Yes, we have plans attached. 

3 How many residential units are served by each school? We do nol have that information. 

4. What is die school district's average number of pupils per residential unit? We do not have 
that information. 

5 For th<? following questions, please list die requested infomiation tabularly. Results are 
shoMTi in Table 1 below. 

Ofthe total students who walk to each school: 

a How many students at each school specifically cross die UP OKT Sub Branch? 

b. How many students at each school specifically cross die UP Hutchinson Branch? 

c How many smdents at each school specifically cross die BNSF-East Branch? 

d How many students at each school specifically cross die BNSF-West Branch? 

6 Does die school district have official walking routes Uiat students are instructed to follow'' 
No. Do diese smdents follow diem'' iVo. 

Prelumnary Mutgation PUm 
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7 What are the official routes across die UP Railroad's OKT Sub Branch? There are none. 

8 Based on your knowledge ofthe walking pattems of students at each school, what would you 
say are the "unofficial" walking routes for students who walk to each school who must cross 
the UP OKT Branch? Can you trace that on a map of the area for us? Ihis is a parental 
decision. 

9. What is the school district's specific poUcies and criteria for Level I and Level 2 Hazards that 
are used in deteraiining the number of students requiring school bus transportation services'* 
Copies of these policies are attached 

Table I: Number of Students Who Walk—by Location, by Schtwl 

School 

Students 
required to cross 
UP OKT Sub 

Studoits 
required to cross 
UP Hutchinson 

Students 
required to 
cross 
BNSF- East 
Branch 

Students required 
to cross 
BNSF-West 
Branch 

Students not 
required to 
cross any 
railroad 

Toul 
Students 
who walk 
to/from 
school* 

North High 35 108 35 35 590 803 

Hamilton MS 37 0 3 0 382 422 

Marshall MS 6 S4 6 6 307 409 

Franklin Elem. 0 30 0 0 148 178 

Gardiner 75 0 !0 0 132 217 

Horace Mann 24 228 24 18 72 366 

Ingalls 3 0 3 3 216 225 

Irving 10 107 10 10 193 330 

L'Ouverture 7 5 7 7 59 85 

Lincoln 0 0 0 0 188 188 

Ipark 16 59 16 15 38 144 

1 Riverside 4 7 0 0 147 158 

1 Washington 10 0 4 4 198 216 

1 Woodland 0 0 0 0 193 193 

* May be less than total of the first four coiumiis if some students cross more than one rail line 
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Auxiliary Services 

irmo PROVISION OF TRANSPORTATION SERVICES 
BECAUSE OF HAZARDOUS TRAVELING CONDITIONS 

BOARD POLICY: 

Pupil transportation services will be provided elementary and middle 
school pupils who reside less than two and one-half (2 Va) miles from 
their assigned attendance center when the administration determines that 
hazardous traveling conditions exist and the Board of Education 
authorizes such services. Such Board action shall specify the hazardous 
conditions which justify transportation services provided by the district 
The extent of transportation services to be provided shall be determined by 
the Board on the basis of available funds. Notwithstanding the foregoing 
and upon authorization of the Board of Education, high school pupils 
residing less than two and one-half miles from their assigned attendance 
center, and under otherwise hazardous traveling conditions, will be 
permitted to utilize seating on existing bus routes to the extent available. 
Priority in the allocation of such existing seats will be give first to ninth 
and tenth grade pupils. 

Adrunistrative Implemental Procedures: 

1. The administration will make recommendations regarding the existence of hazardous 
traveling conditions. 

2. Hazardous traveling areas are defined as those areas where pupils in walking to and from 
school are: 

a. Required to walk on roadways where the posted speed is 35 miles per hour or more, 
other than crossing at signal lights and intersections. This would include areas where 
there are no surfaces on which to walk safely other than the roadway, i.e.. no 
easement, paths, or sidewalks are accessible. 

b. Required to cross four or more consecutive lanes where the posted speed is 35 miles per 
hour or more, lack of pedestrian controlled or automatically controlled crosswalks, ̂ nd 
heavy traffic flow—32,000 vehicles or more on an average daily count taken by the 
Traffic Engineering Department of the City of Wichiu. 

c. Required to CTOSS two or more adjacent railroad tracks where the posted speed is 35 
miles per hour or more, lack of pedestrian controlled or automatically controlled 
crosswalks, and moderate or heavy traffic flow—23,000 vehicles or more on an average 
daily count uken by the Traffic Engineering Department of the City of Wichita. 

d. Required to cross bridges where there is no pedestrian walkway. 

3. If the hazard is on the most direct route and an alternate route without hazard is 
available, hazardous transportation will not be provided. 

4. Recommendations to provide transportation services for pupils who reside less than two 
and one-half miles from their assigned attendance area shall be nude on the basis of the 
hazards involved. 

(over) 
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When the adminUtration determines the specific hazard identified by the Board to Justify 
providing transportation services has been rectified, Tran̂ ortation Services shall notify 
the appropriate building administrator. The building administrator shall have ten 
working days in whidt to notify the lawful custodians of ihe pupils involved. Elimirution 
of transportation aervice shall occur 45 days after notification to the lawful custodians. If 
the administration bdieves a new hazardous condition has developed in the interim, the 
issue shall be placed on a Boatd agenda for determination. 

( 

Administrative Responsibility: Traiuportation Services 
Latest Revision Date: November 1992 
Previous Revision Date: September 1988 

mi 
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Appendix H 
TRAIN-VEHICLE ACCIDENT RISK CALCULATIONS 

The SEA study team calculated the risk of accidents at grade crossings using a standard 
method developed by the Federal Railroad Administration (FRA). The method, described in 
Summary of the DOT Rail-Highway Crossing Resource Allocation Procedure—Revised, calculates 
the risk of an accident at a grade crossing based upon the characteristics of the grade crossing and 
statistical infonnation on accident experience at grade crossings. The method >ises three formulas. 

First, the SEA study team calculated an initial predicted number of accidents per year at each 
crossing (a) using the following formula. The FRA maintains databases that are an inventory of 
grade crossing characteristics and a record of accidents and incidents at grade crossings. The first 
formula below is the result of a detailed analysis of the traffic accident and grade crossing 
information from the FRA databases. 

a = K X LI X DT X MS - x HL 

Where: a = accident. d̂ieted number of accidents per year 
K - constant—hasic ident prediction formula constant 
EI = exposure index—factor based on the product of the number of highway 

vehicles and trains per day 
DT = daylight trains—factor for the number of through trains per day during 

daylight 
\ . J ̂  maximum speed—factor for maximum timetable speed 
MT = main tracks—factor for number of main tracks 
HP = highway pavement—factor for paved highway 
HL = highway lanes—factor for number of highway lanes 

Second, the team used the following formula to account for actual accident history at the 
crossing and calculate die weighted average of the predicted accident rate (B). Because die FRA 
data caimot describe the precise characteristics of each crossing, such as sight distances, the 
calculation of predicted accident rates is improved by adding actual sccident experience at a grade 
crossing. The residts of the first formula are an input to the second formula below, which averages 
the initial predicted accident rates for a grade crossing with the actual experience. The FRA 
recommends that actual accident experience be limited to the past five years, as characteristic of the 
grade crossing may have changed such that earlier experience is not representative of future 
expected rates. 

B = L (a) + _ I (N/T) where T. = 1/(0.05 + a) 
T„ + T T. + T 
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Where: B = weighted average of predicted accident rate and actual accident history 
T = number of years of recorded accident history 
To = weighting factor in DOT accident prediction formula 
N » number of accidents recorded for a crossing iti T years 

Third, the team considered the type of grade crossing warning device, which affects the 
accident rate, and calculateil the total predicted accident rate using the following formulas. The 
result of die second formula is an input to the third formula, which applies a constant that adjusts 
for the type of warning device at the crossing. 

A = 0 8239 X B for passive devices 
= 0 6935 X B tor flashing lights 
- 0.6714 xB for gates 

The values shown in the third formula are updated from the ones included in the original 
report, and are drawn from a more-recent rfiport, Highway-Rail Crossing Accident/Incident and 
Inventory Bulletin No 18, Calendar Year 1995. They were developed in 1992 and are the values 
currently in use. 

For the Wichita Mitigation Study, FRA provided the study team with the information from 
their databases on grade crossing characteristics and accident data for Kansas. Study team members 
met with FRA staff several times to review the information and clarify its application to the study . 

Attachment H-l is an example of the information for grade crossing characteristics shown 
for one crossing. The study team reviewed the grade crossing information to verify its accuracy 
and, where necessary, made corrections based upon observations in the Held. 

Attachment H-2 is an example of die accident records for one accident. As the FRA 
recommends, the study team ixsed accident data only from the most recent five years. 

Information on the numbers of trains and the time of day that they run was drawn from the 
study team's analysis of train operations, described in Appendix D. UP provided information on 
the maximum timetable speeds in effect for both pre-merger and post-merger conditions. 

Highway traffic volumes were the same ones calculated by the study team for use in the 
analysis of all impacts. Their derivation is described in Appendix E. 

The formulas, FRA information, and odier information on the characteristics of grade 
crossings tn Wichita and Sedgwick County allowed the study team to calculate the predicted 
accident risk for different conditions and to compare them. The study team used this same method 
to assess accident risk for both pre- and post-merger conditions and tn calculate the effectiveness 
of each mitigation measure that would affect tiain-vehicle accidents. Attachment H-3 is an example 
of the calculations. 
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AceaclMent B-1 
U.S. DOT-AAR CROSSINO INVENTORY INFORMATION 

AS OF 0t/2«/«7 
FOR THE STATE OF KANSAS 

PAOE 3S7 

CROSSINO NUHiERi 4451050 EFFECTIVE lEOIN-OATE OF RECORD' 10/»l/« 

PART I LOCATION ANO CLASSIFICATION OF ALL CROSSINGS 

RAILROADi Unten Pactftc R«tlr*«d CoM|»*ny 
STATE• KANSAS 
NEARE5T CITY. MICHITA 
STREET OR ROAD NANE< NURDOCK ST 
NEAREST RR TINETAiLE STN. I ....... 
CROSSINO TYPE AND PROTECTION* PUDLIC 

DIVISION! KANSAS 
COUNTY I SEDQNICK 
HMY TYPE AND N0.> 
RAILROAD ID. NO.• S4«7«LOIOt 
•RANCN OR LINE NANEi 

AT ORADE 

SUIOIVISIONi HUTCHINSO 
COUNTY NAP REF. NO.• 71 

FRA RR NETWORK LICi NPZSt 
RAILROAD MILEPOST• S4«4.7S 

PART II DETAILED INFORMATION FOR PUILIC VEHICULAR AT ORADE CROSSINGS 

TYPICAL NUHiER OF DAILY TRAIN MOVEMENTS. 4 DAY THRU « DAY SNITCHING « NIGHT THRU 4 NIGHT SNITCHING 
SPEED OF TRAIN AT CROWING. MJSIMUMTIMETADLE SPEED 20 TYPICAL SPEED RANGE OVER CROSSING FROM 00 TO 20 MPH 
TYPE AND NUMiER OF TRACKS. I MAIN • OTHER 

gsii Jii8}!iis 5S tniin Svl̂?ss5̂^̂ ŝ̂rcSKl̂iĜ  as 
'VduVt •**S-j[??Lic'?iSfili C*JoiSS3li?S, . NON-REFLECTORUED CROSS.UCKCS, 

t STANDARD HIOHHAY STOP SION(S) 0 OTHER STOP SIGN(S) 
TRAIN ACTIVATED'DEVICES.RED AND NNITE REFLECTORIZED GATES • OTHER COLORED GATES 
TRAIN ACTIVAftO BeviCEj. • JSg^J^gj^JSJ^^iXj^fni l,0„,S OVER TRAFFIC LANES t CANTILEVERED FIASHIK-J LIGHTS NOT OVER TRAFFIC LANE 

• MAST MOUNTED FLASHING IIOMTS • 2I!!£! J"*?*!!2. f5®""' 
0 HIOHNAY TRAFFIC SIGNALS • NIGHAGS t SELLS 

SPECIAL HARNINO DEVICES NOT TRAIN ACTIVATED* NONE 
IS COMMERCIAL PONER AVAILASLEt YES 
DOES CROSSINO SIGNAL PROVIDE SPEED SELECTION FOR TRAINS! NO 

METHOD OF SIGNALLING FOR TRAIN OPERATION. IS TRACK EOUIPPED HITH SIGNALSt NO 

PART III PHYSICAL DATA 
TYPE OF DEVELOPMENT. 
SMALLEST CROSSING ANGLE. _ _ ...... 
NUMIER OF TRAFFIC LANES CROSSING RAILROAD. 
ARE TRUCK PULLOUT LANES PRESENT1 
IS HIGHNAY PAVEDt 
PAVEMENT MARKINGS. 
ARE RR ADVANCE NARNINO SIGNS PRESENTt 
CROSSING SURFACE. 
DOES TRACK RUN DOHN A STREET! 
NEARIY INTERSECTING HIONNAYf 

PART IV HIOHNAY DEPARTMENT INFORMATION 

COMMERCIAL 
«S TO «• DEGREES 
2 
NO 
YES 
STOPLINES AND RR CROSSINO SYMiOLS 
YES 
SECTIONED TINIER 
NO 
YES 

HIGHNAY SYSTEM. NON-FEDERAL-AID 
IS CROSSINO ON STATE HIOHNAY SYSTENT NO 
FUNCTIONAL CLASSIFICATION OF ROAO OVER CROSSING. URIAH.LOCAL 
ESTIMATED AADT. 00S7aa 
ESTIMATED PERCENT TRUCKS. 15 



GRADE CROSSINO ID. 4451OSU 

RAILROADS INVOLVED 
REPORTING RAILROAD. 
OTHER RAILROAO INVOLVED. 
RAILROAD RESPONSIILE FOR TRACK HAIHTEHAHCE> 

PART tl LOCATION 

NEAREST RAILROAD STATION. HICHITA 
CITY. NICHITA 

PART 2. INCIDENT SITUATION 

HIOHNAY USER INVOLVED. AUTO 
SPEED. 030 MPH 
POSITION OF CAR UNIT IN TRAIN. 001 
POSITION. MOVING OVER CROSSING 
HAS HIGHNAY USER AND/OR RAIL EQUIPMENT INVOLVED IN 
THE IMPACT TRANSPORTING HAZARDOUS MATERIALST NEITHER 

ACCaclMeat B-2 
RAIL-HICHNAY ORADE CROSSINO 
ACCIDENT/INCIDENT REPORT 

DATE OF INCIDENT.04/05/92 

PAOE 244 

TIME. 1130 AM 

INCIDENT NUMIER 
0492TO0I5 

0492TO0IS 

ALPHAIETIC CODE 
UP Union Pacific Railroad Coaipany 

UP 

COUHTY.SEDQNICK 
HIOHNAY. MURDOCK STREET 

STATE.KAMSAS 

EQUIPMENT INVOLVED. LIGHTLOCOtSXMOVING) 
VEHICLE DIRECTION. NEST 

CIRCUMSTANCE. TRAIN STRUCK IY HIOHHAY USER 

PART 3. ENVIRONMENT 

TEMPERATURE. 

PART 4. TRAIN AND TRACK 

TYPE OF TRAIN. 
TRACK NUMIER OR NAME. 
NUMIER OF CARS. 
TRAIN SPEED. 

PART 5. CROSSING NARNINO 

TYPE. GATES 
CANTILEVER FLS 
STANDARD FLS 
NIG NAGS 

0«0 F 

LIGHT LOCOHOTIVE(S) 
SIHOLE MAIM 
000 
•15 MPH (ESTIMATED) 

VISIIILITY. DAY NEATHER. CLEAR 

TYPE OF TRACK. MAIN 
FRA TRACK CLASSIFICATION. 1 
NUMIER OF LOCOMOTIVE UNITS. Ot 
TIME TAKE DIRECTION. SOUTH 

NO HHY. TRAFFIC SIGNALS 
NO AUDIILE 
NO CROSSIUCKS 
NO STOP SIGNS 

NAS THE SIGNALED CROSSING NARNINO NORKINO! YES 
NAS CROSSINO NARNINO INTERCONNECTED 
NITH HIGHNAY SIGNALS! NO 

PART «. MOTORIST ACTION 

MOTORIST PASSED STANDING HIGHNAY VEHICLE. HO 
MOTORIST DID NOT STOf 
VIEN OF TRACK OlSCUREO IY NOTHING 

PART 7. HIGHNAY VEHICLE PROPERTY DAMAGE/CASUALTIES 

HIGHNAY VEHICLE PROPERTY DAMAGE. •1000.00 
TOTAL HUMIER OF OCCUPANTS KILLFQ. 0000 
TOTAL NUMIER OF OCCUPANTS INJURED. 0000 

NO NATCHMAH 
YES FLAGGED IY CREN 
NO OTHER 
NO NONE 

LOCATION OF NARNINO. IOTH SIDES 
NAS CROSSINO IlLUHINATEO IY STREET 
LIGHTS OR SPECIAL LIGHTS. YES 

8 
NO 

MOTORIST DROVE lEHIND OR IN FRONT OF TRAIN 
ANO STRUCK OR NAS STRUCK IY SECOND TRAIN. NO 

DRIVER HAS UNINJURED 
NAS DRIVER IN THE VEHICLE ! YES 
TOTAL NUMIER OF OCCUPANTS INCLUDING DRIVER. 0004 

ITEMNO. 00001i«7 



Attachment H-3 

TRAIN- VEHICLE ACCIDENT TABLE 

Annual 
Accident 

FraquMicy 

Poet* 
POM- MefQef 

WHh 
P o t Merger 

wHhIncfMsod 
PrMont WItfi No InciwMd Train SpMde 
Safety FurtlMr Train •nd AddKtonai 

Crosaing Location Oevice AAOT Mttigation Speeda 

Gfonoich Fiashon 935 00188 00225 0.0225 0.0093 
101*1 North X-Budw 561 00278 00382 0.0440 00440 
61« Nortii OatM 2138 00535 O0632 O0632 O0632 

OHMT Qatat 1567 00176 00238 00238 0.0238 
45th North aam 2519 00155 00210 O0210 O0210 

Qatat 3381 0.0153 0.0213 O0213 0.0213 
37th North Qatn 3836 0.0S79 0.0689 0.0688 0.0689 
21tt Noith QaiN 14747 0.0362 0 0437 0.0437 0.0437 
I9lh North X Buck* 275 00146 O0190 00218 O0218 
18th North X-8uckt 434 0.0636 0.0727 0.0783 00763 
17th North Fiathars 4169 01671 01719 01719 O1099 
15th North X-Budit 495 0.0297 0.0375 0.0421 O0421 
I3lh North OalM 16415 00344 00426 0.0426 0.0426 
11th North FlMhort 1943 00306 0.0334 0.0334 0.0147 
10th North FlMhor* 702 00219 0.0240 0.0240 O0100 
9th North FlMhora 1768 00299 0.0324 00124 0.0142 
Murdock Fiathore 12000 0.2231 0.2326 02326 01509 
Contral OalM 17362 00348 00431 00431 O0431 
Oiltert X-Buck» 1215 00316 00426 0.0476 0.0476 
Linooin FlMhora 12010 00595 O0651 O0651 O0344 
Soyloy FlMhWS 588 00162 O0210 O0210 00066 

Zimmoify FlMhor* 581 00181 00209 00209 00086 
Booton X-Buck» 946 0.0312 0.0421 O0446 O0446 
H*iy OalM 15063 00245 O0360 O0360 0.0360 
0«i* FlMhoni 676 0.0191 0.0220 0.0220 00091 

Funtton X-Bucfct 622 00163 0.0230 0.0245 00245 
Skinnor FlMhora 363 o.oisa 00177 0.0177 0.0072 

MtVomon FlMhora 6042 00391 00439 O0439 O0204 
Oaik X-Bueka 280 0.0216 0.0299 0.0318 00318 

KjnkMd X-Bucfct 901 0 0307 00416 O0440 O0440 
Ptttmaa oatta 26873 00355 0.0451 00451 0.0451 

MacArthur Flashora 1S2SS 0.0643 00691 0.0691 0.0375 
47th South GMM 12965 0.0302 0.0387 00387 00387 
SMh South FlMhora 4943 00345 0.0400 O0400 O0182 
63rd South OalM 6016 00191 00257 0.0257 00257 
71«t South GalM 10945 0.0280 00366 0.0366 0.0386 
79th South X-Bucka 1043 01554 01878 02017 O2017 
103rd South Flothon 1372 00227 0.0266 O0268 0.0114 

Moridian X•Bucks 837 00323 0.0442 00484 00494 
119th South Flaahora 158 00103 0.0124 0.0124 0.0049 

TOTAL 1.SS 1.9S 2.00 1.61 
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Appendix i 
DERAILMENT AND HAZARDOUS MATERIALS 

RELEASE RISK ESTIMATES 

Mothodology 

Estimates of average aimual derailmems apply per-imit derailment rates for various strata of 
mainline FRA Class 3 or Class 4 trackage to estimated units for each of three track segments in 
Sedgwick County north (MP 226 75 to MP 241 0); central (MP 241.0 to MP 251 0); and south (MP 
251 0 to MP 259 23). The derailment rates use calendar 1994-96 accident/incident repotts to the 
FRA for mainline tracks (i e. track type "1" in the accident/incident database); reported accidents 
were divided by the estimated nationwide imits of operation to obtain nationwide rates, then were 
adjusted by various &ctors based on the actual accident experience of the segments. A suminary of 
these calculation results appears as Table I-l; derivation of the reduction factor is in Attachment A. 

1994-96 

Typc(f) of DtraiioMat 

AppikaMt 
Oporatkwal 

Unit 

Estiautad 
Natfcwwida 

Ualts, 
199446 

ErtiMtod NatloMl 
Rate, 

1994-96 

Control-depoident ("dark" 
tcmtory) 

train-miles 84,209.000 34 4.04 X 10' 

Control-indcfcndent trtin-miles 270,574,000 96 3.55 X 10-' 

Control-independent car-miles 17,542,000,000 307 1.75 xlO-* 

Application to Pre-Morg«r Trains 

For pre-men;er trains, units of operation in each segment were estimated as shown in Table 
1-2, separate estimates were prepared for trains that include hazardous materials in their consists 
(designated in Table 1-2 as local and nuuiifest trains) and trains not carrying such materials (imit 
trains). The derailment rates were applied to the estimated quantities, with results as shovm in Table 
1-2 
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Table 1-2. Pre-Merger Mainliae Derailment Estimate 
North 

Scament 
Central Segment South Totab 

Quantities (Annual) 
Local & manifest train-miles 
Unit train-miles 
Car-miles in local Si manifest trains 
Car-miles in unit trains 

16.962 
6.552 

716.607 
589.680 

18.316 
6.113 

638.342 
530,204 

11.762 
11.962 

7!3.64I 
1.023,068 

Estimated Avcrafc Annual 
Derailment RaU 

Local & manifest traias 
Unit trains (no HMs) 
Total 

0.02446 
0.01472 
0.03918 

0.06336 
0.03307 
0.10044 

0.02066 
0.02602 
0.04667 

0.11048 
0.07581 
0.18629 

Equivalent Years Between Derailmcntt 23.5 10.0 21.4 5.37 

Application to Poat-Margar Traina Without Furthar Mitigation 

Table 1-3 shows the deiailmeot analysis for the post-merger trains, including the assimied 
traffic levels. All other assun̂ itions remained the same as for the pre-merger analysis. 

Table 1-3. Post-Merser Withoi It Further Mil tigatioa Mainline Derailment Estimate 
North Central 

Sc0IMfit 
South 

Scpucut 
Totals 

Quantitiet (Annual) 
Local St manifest train-miles 
Unit train-miles 
Car-miles in local & manifest trains 
Car-miles in unit trains 

32.172 
12,695 

2,424,807 
1,234.643 

31.213 
11.000 

2.063.330 
1,063,308 

30,842 
18,324 

2.778.302 
1,703.036 

Estimated Average Anmial 
Derailment Rate 

Local & manifest trains 
Unit trains (no HMs) 
Total 

0.06433 
0.03008 
0.09443 

0.14892 
0.06341 
0.21233 

0.06936 
0.03813 
0.12749 

0.28263 
0.13162 
0.43425 

Equivalent Yean Between Dcrailmcnls 10.6 4.7 7.8 2.30 
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Application to Post-Merger Trains With Increased Train Speeds 

Changes to the railroad's physical plant woukl be necessaiy to allow incieased train speeds. 
These changes would have a mitigating effect on the derailment frequency. Several of these have 
been estimated; odiers are likely to have an additional effect, but cannot be readily estimated ftom 
available data. 

The entire territory under conskleratk>n would be equipped with centralized traffic control 
(CTC). Based on a comparison of other derailment experience for route segments with and 
without CTC, the derailment rate from control-related causes is estimated to decrease by 35 
percent, i.e. to 2.63 x 10 ' per train-mile. 

Operating speeds would increase on various segments. With die exception of tbe segments 
being upgraded to 60 mph, which will become FRA track class 4, there is insufficient basis to 
assume a change in the derailment rates on this accoimt. Because the track would be renewed, 
and would be continuous welded rail (CWR), the improvements would very likely more than 
offset any iiKreased risks diat might be associated with increased speed. Examination of accidem 
data has not suggested that speed has a significam effect on deraihnent rate, but higher speeds are 
associated widi a tendency for more of a train's consist to derail if a derailment occurs. 

Between approximately mileposts 239 and 223, and in the southem segment, tracks will 
be upgraded to FRA Class 4, permitting operation at 60 mph. This change is estimated to reduce 
the deraihnent rate for car-mile-related derailments by 6 percent, and for train-mile-related 
deraihnents not related to control methods by 35 percent. 

Table 1-4 shows the unit rates adjusted to represent the improved physical plant, for 
comparison with Table I-l. Table 1-5 shows the deraihnent analysis for the post-merger trains 
with increased train speeds and post-merger traffic levels. 

Table 1-4. Estimated Derailment Rates for Post-Merger With Increased Train Speeds 
(excluding Empirical Bayes Adlus tment) 

Type(s) of DeraUmcnt/Territory Applicable Operatiooal Unit 
Estimated Poat-Merter Rate 
with Increased Train Speeds 

Control-dependent (CTC) train-miles 2.63 X 10' 

Comrol-independent/Clau 3 train-miles 3.55 X 10' 

Control-independent/Class 3 car-miks 1.75x10* 

Control-independent/Clais 4 train-miles 2.20 X 10' 

Comrol-independent/CIass 4 car-miles 1.64x10* 

Preliminary MUigaUon Plan Ui WuhUa MUigation Stiidy 



Table 1-5. Post-Merr er with fax :reased Train Speeds Mainline Derailment 1 Esthnate 
North Central Scgmcat South Totals 

Quantities (Annual) 
Local St manifest train-miles 
Unit train-miles 
Car-miles in local & manifest trains 
Car-miles in unit trains 

32,172 
12,695 

2.424,807 
1.234.643 

31,213 
11,000 

2.063,330 
1.063.308 

30.842 
18,324 

1,778.302 
1,703.056 

Estimated Average Annual 
Derailment Rate 

Local St. manifest trains 
Unit trains (no HMs) 
Total 

0.03372 
0.02361 
0.07932 

0.12399 
0.03613 
0.18012 

0.05871 
0.03543 
0.09413 

0.23641 
0.11718 
0.35359 

Equivalent Years Between Derailments 12.6 3.6 10.6 2.83 

Nat Eatimatad Changa from Margar-Ralatad Incraaaad Train Traffic 
and Incraaaad Train Spaada 

The estimated net annual changes in deraihnents are shown in Table 1-6. The total 
mainline deraihnent experience is expected to mcrease from one per 5.37 years to one per 2.83 
years as a result of die increased traffk; through Uiese segments. Accidem experience is, however, 
inherently random; the experience in any one year is targely independent of experience in any 
other year. Even on a nationwide basis, there is considerable variance in year-to-year total 
accident experience as a result of this randomness. 

Table 1-6. Summary of Annual Expected Mainline Deraihnent Estimates 

Pre-Mcrfer 
Post-MtT ftf with 

Increased Train Speeds Net Percent Change 

Trains with HM 0.110 0.236 0.126 lis 

Non-HM trains 0.076 0.117 0.041 

Tool 0.186 0.354 0168 88 
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Hazardoua Matariala (HM) Ralaaaaa in Mainline Oarailmanta 

Table 1-7 summarizes nationwide experience in HM releases in deraihnents for 1994-96 
on Class 3 and Class 4 mainlines. It indicates that on average about two percem (0.02) of cars 
carrying HMs release some HM material, given they are in z train consist that experiences a 
derailment. The conditional probability of a HM release given diat an HM-laden car acQially 
derails appears to be about 16 percent (0.16). 

Table 1-7. Summary of National Deraihnent and Haanat Release Data, 1994-96 
ClMs3 ClMa4 Combined 

Number of Derailments 493 340 1,033 
Total Freight Cars Involved (1) 35.236 40,282 75.318 
Total Cars Derailed 3.932 4,766 8,698 
Hazmat Cars Involved (1) 918 1,739 2,677 
Hazmat Cars Damaged (2) 183 342 323 
Hazmat Can Releasing 19 33 32 
Evacuations (3) 7 18 23 

Percent of Cars Derailing 11.2% 11.8% 11.3% 
Percent of Cars Hazmat 2.6% 4.4% 3.3% 

I Percent of Hazmat Cars Damaged 19.9% 19.4% 19.6% 
1 Hazmat Releases per Involved Hazmat Car 0.021% 0.019 0.019 
1 Evactiations per Hazmat-Reieasing Car 0.368 0.343 0.481 

1 Estimated Hazmat Releases per Derailed 
1 Hazmat Car 0.185 0.159 0.169 

(1) Involved means that the cars were pan of tbe train which experienced a derailmem. 
(2) Damaged cars iriay not have derailed. 
(3) This is the nuin:«r of incidents of evacuation, inchiding precautionary evacuations. 

For pre-metger trams, expected average annual HM releases were estunated by applymg 
the 0.16 conditional release probability to the estimated number of derailed HM cars, as shown 
in Table 1-8. Based on die pre-merger operating speeds for die segments, the estimated fractions 
of die train consists tbat actually derail are expected be less than indicated in Table 1-7; 
specifically: 6.6 percent for the northem and southem segments, and 5.5 percent for the central 
segment. The same technique and assuô itions were applied for the post-merger case without 
further mitigation. 

With increased 0 ^ speeds, operating speeds over much of the study territory will be 
higher, resulting in an increase in the estimated fraction of consists derailing; specifically: 9.1 
percent in the northern segment, 7.0 percent in the central segment, and 9.2 percem in the 
southem segmem. These increased fractions offset the lower derailmem rate under the post-
merger case with increased train speeds. The results in Table 1-8 indicate an increase in HM 
release of 288 percent between the pre-merger and post-merger-with-increased-train-speeds cases, 
i.e. from one release related to a mainline deraihnem expected each 331 years, to one expected 
each 88 years. 
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Table 1-8. Summary of Esthnated Hazmat Traffic Statistics and Release!* 
in Mainline Derailments 

I 
I 

North Ceatral Sooth ConbiiMd 

Pre-merger 
Hazardous materials (HM) car-miles 83,216 39,194 29,016 151.426 

Car-miles in trains containing HMs 716,607 638,342 713,841 2.090.990 
Percem HM cars 11.6% 6.0% 4.1% 7.2% 
Average Consist (cars) 42.2 33.6 60.8 NA 
Expected HM cars derailed per year 0.0079 0.0076 0.0034 0.0189 
Expected HM releases per year 0.00127 0.00122 0.00034 0.0O3O2I 

Post-merger without further mitigation 
Hazardous materials (HM) car-miles 

180^67 107.977 116,808 403.032 

Car-miles in trains containing HMs 2.424,807 2,065,330 2,778,302 7.268.639 
Percent HM cars 7.4% 3.2% 4.2% 3.6% 
Average Consist (cars) 75.4 66.2 69.7 NA 
Expected HM cars derailed per year 0.0238 0.0283 0.0134 0.0636' 
Expected HM releases per year 0.0.̂ 381 0.00434 0.00213 0.01049 

Post-merger with Increased train speeds 
Hazardous materials (HM) car-miles 

180,167 107,977 116,808 404,952 

Car-miles in trains coniainiiig HMs 2,424,807 2,063,330 2,778,302 7,268,659 
Percem HM cars 7.4% 3.2% 4.2% 3.6%" 
Average Consist (cars) 73.4 66.2 69.7 NA 
Expected HM cars derailed per year 0.0274 0.0300 0.0139 0.0733 
Expected HM releases per year 0.00438 0.00481 0.00234 0.01173' 
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Attachment A 

There are two sources of information which can be used to estimate accident rates for a 
route its physical and traffic attributes (e g track class and traffic statistics as described in the 
memo), and die local accident history. The empirical Bayes procedure can be applied to modify the 
calculated estimate to incorporate knowledge of the actual accident history. In effect, a calculated 
attribute-based rate, R, can be adjusted to reflect the fact diat a number of accidents (N) occurred 
over a number of years of history (T) as follows: 

« r + 
Jl s » 

ad/anai T •>• T 
• 

where TQ is a quantity that depends on the link, and can estimated as the ratio of the mean accident 
rate to die variance of the distribution of the accident rate. For a set of randomly selected linlcs on 
the UP/SP system. To was estimated as 78. This means that the occurrence of accidents is so 
random that large differences in accident history can be expected to have a relatively small effect 
on the expected accident rate. 

In the case of die northern and southera segments in Sedgwick County, there were no 
mainline derailments reported in three sample years (1994-96). For these segments, application of 
die empirical Bayes procedtu-e to the unadjusted pre-merger derailment rates indicates an effective 
reduction of 3 .7 percent On the central segment three derailments were reported in the three year 
period (all in 1994), this indicates an effective increase of 111.7 percent. 
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Section 1 
INTRODUCTION 

As part of the UP/SP Merger Wichita Mitigation Study, the SEA study team analyzed 
estimated air quality impacts in Wichita, Kansas, resulting from the increase in rail traffic along the 
OKT line and general mitigation options defined during the study process. This appendix describes 
the background, methodologies, and results of these analyses. 

Section 1 of this appendix introduces the pollutants studied, the Federal air quality standards 
associated with these pollutants, and the current air quality issues in Wichita. Section 2 describes 
the methodologies used to model the impacts of the merger Sections 3 and 4 present the results of 
these analyses for pre-/post-merger scenarios and the results as affected by the general mitigation 
options Section 5 examines several air-quality-specific mitigation options that could reduce 
emissioas generated by locomotives 

1.1 Critaria Pollutanta and National Standarda 

The study considered die following pollutants: VOCs, NO,, ozone (O3), PM, and CO. The 
study analysis did not consider sulfur oxides, lead, or air toxics. 

\'OCs are generally hydrocarbons (HC), which are linked molecules of carbon with 
hydrogen atoms atuched to each of the carbon atoms in branches They can range from the 
simplest methane (CH4), to extremely complex molecules with tens to hundreds of carbon atoms. 
Gasoiine e\'aporation and paint sprays are two common sources of hydrocarbon emissions. A 
number of hydrocarbons are known cancer-causing agents (Reference 1). This study used VOCs 
as the specific study pollutant 

NÔ  of which a primary component is nitrogen dioxide (NO2), is formed when combustion 
temperatures are very high, which occurs with diesel engines. In this process, nitrogen and oxygen 
molecules dissociate in the air and combine to form NO, NO2 is known to be a hazard to human 
health (Reference 2) Furthermore, when mixed together in the atmosphere and provided sunlight, 
VOCs and NO,, in a complex chemical reaction, form ground-level ozone (Oj) (Reference 3), a 
known lung irritant (Reference 4). Thus, conventional ozone-reducing strategies focus upon 
reduction of VOCs and NO, directly from non-naturally occurring sources to minimize this ozone-
forming process. 

PM is compt̂ sed of small particles that come in all forms and originate from numerous 
sources, including dust that is blown off city streets and ash from residential wood fu'eplaces PM 
is characterized according to size in microns (pim) (e.g., PM,o refers to all particulate matter less 
than or equal to 10 /̂ m in size) Diesel engines are a common source of PM. Diesel particulate is 
composed of a soluble organic fraction (SOF), which is bits of carbon with a layer of unburaed 
hydrocarbon (UHC) on the surface, and an inorganic fraction (essentially ash). These particles, 
when inhaled, penetrate deep into die lungs, deposit on the surface of the tracheobronchiol tree, and 
affect lung function (References). 
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CO is another product of incomplete combustion. When breathed, CO readily binds to 
hemoglobin, die oxygen-carrying substance in die bloodstream This prevats oxygen from attaching 
to the molecule and can eventually cause asphyxiation (Reference 6). CO problems generally occur 
close to sources of the pollutant, such as gasoline vehicles, and in areas with little wind to dis êrse 
the pollutant. Thus, proper study of this pollutimt requires performing dispersion modeling nei. the 
major sources of carbon monoxide (in this study, the idling vehicles at railroad crossings). 

The national regulations addressing these criteria pollutants are the National Ambient / ir 
Quality Standards (NAAQS) These healdi-based limits defme maximum allowable ambient air 
concentrations for each pollutant, which have been determined by scientific studies estimating 
human exposure level and healdi impacts. Table 1-1 of this appendbc shows die current NAAQS and 
die recendy proposed soicter NAAQS'. The Clean Air Act of 1970 and its subsequent amendments 
call upon local and state governments to develop implementation plans for each area in which 
ambier.t concentrations exceed the NAAQS (so-called nonattainment areas, or NAAs). The 
implementation plans are series of regulations or programs that reduce emissions from sources in 
die local region. The governments have significant discretion in developing plans tha; are tailored 
to die situation in dieir region, but each plan must obtain approval from the EPA (Reference 7). In 
the late 1970s and early 1980s, Wichita was designated as being in nonattiunment for CO. 

Table 1-1. National Ambient Air Quality Standards 

Polhitaat CurrcDt Proposed 

o, 0.12 ppm, 1-iir average 0.08 ppm, 8-hr average 

CO 9 ppm, 8-lir average 
35 ppm, 1-hr average 

bnchaoged 

N02 0.053 ppm, aimual arithmetic mean Unchanged 

PM„ 50 uglts?, amiual arithmetic mean 
1 SO Mg/m'> 24-hr average 

Unchanged 

PM„ — 15 Mg/ni\ annual arithiiielic mean 
65 ugltâ , 24-hr average 

SO, 0.030 ppm, annual arithmetic mean 
0.14 ppm, 24-br average 

Unchanged 

Lead 1.5 n%lvo?, calendar quarter Unchanged 

Sources Current NAAQS are from 40 CFR 50 Proposed NAAQS are from EPA website, URL address: 
htlp://nnwww jtpiic.epa.gov/iiaaq8fin/o3pm.htm, July 1,1997. 

' The new EPA-proposed NAAQS for ozone and PM,, were approved by President Clinton on June 25, 1997. and are 
undergoing interagency review al tbe time of this writing. Many areas of the nation that are now in attainment status 
are expected to become nonattainment areas if this proposal is implemented. It is possible thai Congressional action will 
modifv' or eliminate the NAAQS revisions. 
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1.2 Environmantal Analyala and Poat Environmantal Analyala 

Prior to this study, the Surface Transportation Board (Board) Section of Environmental 
Analysis (SEA) performed air quality analyses in die Environmental Analysis (EA) and the Post 
Environmental Analysis (Post EA). To determine significant emissions increases from the merger, 
die EA analyzed percentage increases in train traffic according to rail line segments and Air Quality 
Control Regions (AQCRs). AQCRs, designated by the EPA, are contiguous areas of the country 
having similar topography and air quality management needs. For each line segment, the increase 
in train traffic was measured and compar«l to specific thresholds (specified in 49 CFR 
1105 7(eX5X>) and (ii)), that are a function of whether the AQCR that contains the line segment is 
designated a nonattainment area. The thresholds are shown in Table 1-2. If tbe increase in a line's 
train traffic exceeded the appropriate threshold, then a series of calculations was performed to 
quantify the emissions increase on the segment. Emissions were calculated by multiplying the 
number of gross ton-miles (GTM) on each line segment, the average fuel consumption in 
gallons/GTM for the entire raihoad system, and emissions factors in terms of pounds of pollutant 
per gallon of fuel from a study by the California Air Resources Board (ARB) (Reference 8). I'he 
analysis of the results stated only whether or not an emissions increase appeared to exist. This was 
the case for AQCR 99, South Central Kansas, which contains Sedgwick Coimty. Emissions from 
vehicle queues at grade crossings were not considered. 

Table 1-2. Board air quality thresholds for impact analysis for rail line segments 

Attainment Areas (49 CFR 1105.7(eK5Ki»: 

Increase of 8 trains per day or 100% increase in annual gross ton miles 

Nonattainment Areas (49 CFR 1105.7(eK5Kii»: 

Increase of 3 trains per day or 50% increase in annual gross ton miles 

The Post EA recalculated emissions figures in the same manner, but did so for all line 
segments, regardless of whether a threshold was exceeded. This allowed for the effects of reduced 
emissions on certain line segments that were projected to have less post-merger train traffic. 
Emissions from all line segments in each AQCR were then summed, and the net increase (or 
decrease) in emissions was calculated for the AQCR. 

The EA and Post EA did not estimate emissions or air quality impacts specifically in Wichita 
or Sedgwick County. 

1.3 Air Quality In Wichita and Sadgwick County 

1.3.1 Topography and Climata 

Situated in the great plains of Kansas, the topography of Wichita, Sedgwick County, is 
essentially level (see Figure 1-1). Since the area lacks mountains or large hills, the terrain helps 
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KANSAS 

Figure 1-1. Wichita, Sedgwick County, and the OiCr study line 

alleviate certain potential air quality problems. Average daily temperatures are tbout 30°F in the 
winter and 70^ in the summer. Due to the prevailing wind, and the lack of surroimding hills, 
pollutants are continually swept out of the area, making the greater Wichita area a relatively low air 
quality hazard. 

1.3.2 Currant Air Quality 

Under the 1977 Clean Air Act Amendments, Wichita was categorized as a nonattainment 
area for one criteria pollutant-CO. CO violations occurred in the central business district of Wichita 
(see Figure 1-2)̂  The Wichita-Sedgwick County Metropolitan Area Planning Department, in 
conjunction with the State of Kansas, developed a plan to attain the Federal ambient standard by 
1982 Because most CO emissions come from on-road vehicles, a number of transportation control 
measures were put in place, including street improvements, traffic signal improvements, transit 
improvements, a ridesharing program, and an inspection and maintenance program (Reference 9). 
In the late 1980s, Wichita was designated as a maintenance area by the EPA, and no further air 
quality problems have occurred since. Currently, Sedgwick Coimty is designated as a maintenance 
area for CO, and as an attainment area for all other criteria pollutants (Reference 10). 

The original CO nonattainment area identified here extends from Kellogg to 13tfa Street North, and from the Arkansas 
River to Grove In 1985, the Wichita Planning Department requested redesignation of the CO nonattainment area to 
the "Proposed Nonattainment Area" in Figure 1-2. This smaller nouattainment area is not used for Ae purposes of this 
studv 
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Figure 1-2. Wichita former CO nonattainment area (as of 19S5) 
(Source: Reference 9) 

Table 1 -3 of this appendix shows recent peak aii quality monitor readings for Sedgwick 
County These data show that the County is comfortably in attaiiunent with the current standards. 

Table 1-3. Recent peak ambieat air quality monitoring data for Sedgwick County 

Pollutant Peak Readings Years of Data Reviewed 

O3 0.09 ppm, 1-hr average 1991-1994 

CO High: 9.3 ppm, 8-hr average 
Second high: 6.4 ppm, 8-hr average 

1995-1996 

PM.o High: 145 (iglm ,̂ 24-hr average 
Second high: 119 /4g/m^ 24-hr average 

1995-1996 

Source: Wichiu-Sedgwick County Dqiartment of Community Health. 
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The impacts on Sedgwick County of the new proposed NAAQS for ozone and PM2.3 are 
uncertain Based on EPA and SEA smdy team analyses of recent monitoring data, it appears that 
Sedgwick County would still be in attainment for Oj under the new standards. Because Sedgwick 
County does not have PM^ monitoring data, it is impossible to project with accuracy whether 
Sedgwick County would meet the proposed PMj s standard. Depending on the fraction of ambient 
PM,o levels in Sedgwick County that consists of PMj die County may be in nonattaiiunent under 
the proposed PM2 5 standard The EPA has projected, based on 1993-1995 monitoring data*, that 
Sedgwick County would be classified as a nonattainment area, but a defuutive answer would not 
be available until after monitoring stations have been established and ambient data taken. 

1.3.3 Salaction of Emiaaiona Analyala Study Araaa and CO Olaparalon 
Modaling Locationa 

To analyze the potential air qualiry impacts of the UP/SP merger in Wichita, the SEA study 
team performed two types of analysis. To evaluate pollutants that are primarily regional in nature, 
the study team calculated overall emissions impacts for two different study areas. The €ust area was 
Sedgwick County, which corresponds to die jurisdictional area of die Sedgwick County Department 
of Community Healdi The second (smaller) area was the former CO nonattainment area identified 
above. The SEA study team chose this second area because it is the area in which the highest CO 
concentrations are likely to occur At the County level, the SEA study team analyzed VOCs, NO,, 
PM, and CO. Widiin tbe former CO nonattainment area, the SEA study team analyzed CO 
emissions only. 

The SEA study team selected three railroad crossings within Wichita for which to perform 
localized CO dispersion modeling. These grade crossings, expected to have the highest ambient ('O 
concentrations among the grade crossings in Wichita, are Pawnee, Central, and 13tb Street Notth. 

Section 2 
CALCULATION METHODOLOGY 

No firm guidelines exist for conducting air quality analysis for mitigation studies of this 
type The study team used established best practices in air quality inventory development and 
localized CO modeling. The methodology used in this mitigation study differs from the EA and 
Post EA analyses in the following ways: 

• It focus specifically on Wichita and Sedgwick County. 
• It includes of emissions from queuing automobiles. 
• It analyzes of local mitigation options. 

' Source: EPA website. URL address. bttp://Rnwww rtpnc epa.gov/naaqspro/pmlist.htm, June 23, 1997. Hie EPA 
projectioiis are based on an earlier proposed limit of 50 u,g/ta' (24-hr average), rather than the currently proposed limit 
of 65 Mg/m' (24-hr average). 
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• It incorporates of local seasonal conditions and topography. 
• It uses a model of potential CO "hot spots" at grade crossings. 

The fundamental objectives of die Wichita Mitigation Smdy are to evaluate the impact of 
the increase in UP dirough trains on die smdy line, which is the OKT line shown in Figure 1-1 of 
this appendix and to evaluate options to mitigate this impact. Consistent with this objective, the 
smdy team's analysis focused exclusively on impacts related to UP tlirough trains on the OKT line. 
The analysis ignored emissions related to switching operations and through trains on other Sedgwick 
County rail lines, which are not expected to be affected by the UP/SP merger. The smdy ignored 
emissions related to on-road vehicle idling caused by switching and other through train activity and 
any potential impaa of the UP/SP merger on truck traffic and truck emissions in Sedgwick County. 
The year 2000 served as the baseline analysis year 

2.1 EMISSIONS SOURCES 

The emissions model used for this smdy calculates emissions from both locomotives and 
idling on-road vehicles at the grade crossings. Locomotives in the United States are 
overwhelmingly dtesel-electric powered, which means that they contain a large diesel engine 
connected to a generator, the combination of which provides electric power to tractive electric 
motors at the drive wheels. Ideally, an emissions estimate for in-use locomotives would use 
emission factors based upon the "throttie notches" (power levels) of the engine, the time spent in 
each notch, and the notch-specific emission factors for the engine. However, for this smdy, this 
information was unavailable, so an alternative method was employed based on fuel consumption 
estimates provided by UP for various train types. This informatiou «erves to estimate total 
emissions from the merger-related activity of the trains. 

Railroad-related emissions from on-road vehicles come from the waiting time that these 
vehicles experience while raihoad crossing gates are down at grade crossings. During this time, 
vehicles are idling, and the increase in through trains resulting from the merger bas the potential to 
increase vehicle emissions. Estimating these emissions requires utilizing estimates of total vehicle 
delay, and combining these values with emission factors developed from tbe EPA's mobile source 
inventory model, M0BILE5a. 

2.2 EMISSIONS ANALYSIS 

The emissions calculation model combines the sum of locomotive and on-road vehicle 
emissions The model uses numerous input parameters to represent accurately the sources and 
quantity of emissions. Table 2-1 below lists these par-uneters, their values, and the source of these 
data. 
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Described below are die input parameters used for the model developed by the SEA smdy 
team M0BILE5a and PART5 input parameters are described in Attachment A of this appendix. 

2.2.1 Locomotlva Emiaaiona 

Table 2-1. Emissions model inputs 

Parameter Values Source 

Pre-merger number of trains/day 4 UP/SP Operating Plan 

Post-merger number of trains/day 96 UP/SP Operating Plan 

Locomotive emission factors 
(lb/gal) 

vex:: 0 0211 
CO: 0 0626 
NO,: 0.4931 
PM: 0.0116 

EPA, Procetktres for Emission 
Inventory Preparation, Volume 
IV: Mobile Sources, 1992 

Locomotive fuel consumption 
(gal/ti:rough train) 

Varies by train speed UP/SP 

On-road vehicle emission factors 
(g/mi) 

VOC: 13.505 
CO: 148.555 
NO,: 3 835 
PM: 0.059 

M0BILE5a runs for Wichita, 
Year 2000 for 2.5 mph 

Total hours of vehicle delay Varies by scenario SEA smdy team analysis 

The smdy team calculated locomotive emissions by multiplying the amount of fiiel bumed 
by a train within the smdy area by locomotive emission factors in pounds of pollutant per gallon of 
fuel UP supplied fuel consumption estimates. Emission factors in terms of lb/gal are those 
recommended by the EPA (Reference 11) for use in Sute Implemt:ntation Plan (SEP) calculations*. 
The smdy team performed the followiag calculation for each of the pollutants smdied: 

gal ^Ib pollutant^ torn pollutant ^ 36S days tons pollutan 
train gal 2000 lb pollutant yr yr 

train 
day 

The EPA has proposed new locomotive emissions standards that would phase in begiiming in 2000. 
Because these standards would not have a significant impact on fleet average locomotive emissions 
in 2000, the baseline analysis year, the smdy team did not include the emissions standards in 
calculations The standard.s, and their potential emissions impacts, are described in more detail in 
Section 5 of this appendix 

' These emission factors are similar to. but not identical to, those used in the EA snd Post EA calculations discussed 
in Section 12 of this appendix. 
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2.2.2 Queuing Vehicle Emiaaiona 

The smdy team calculated vehicle emissions for all queuing vehicles at the grade crossings 
of the OKT line in the smdy area. At each crossing, the average total hours of delay for all the 
vehicles per day was multiplied by an emission factor in grams of pollutant j sr hour. These 
scenario-specific emission factors were generated by using the EPA's mobile source emissions 
models, MOBILESa and PARTS (see Attachment A of this appendix). Tbe specific values used 
were averages of January and July runs for 2000, to represent average emissions for the entire year. 
Given the location, year, average vehicle speeds, and other input paiameters, M0BILE5a and 
PARTS provided fleet-average emission factors for all vehicles in grams per mile. Not having 
information specific to Sedgwick County on the distribution of vehicle types in the vehicle fleet, the 
analysis used the default (i.e., national average) distribution in MOBILESa. For all runs, an average 
speed of 2.5 miles pes hour was used, simulating idling emissions'. With this value, the smdy team 
converted the g/mi output of MOBILESa to g/hr. This value was then multiphed by the total hours 
of delay from the traffic analysis to produce a grams-per-day, or tons-per-year, figure. The 
following calculation determined emissions from the idling vehicles: 

hr of delay _g polhttant _ 2.S mt_ Ions poUatant _ 365 dayt _ tona pal 
day ml hr 9.Ot' 10* g poUatant yr yr 

Attachment A of this appendix includes input and output files for all MOBILESa and PARTS 
scenario runs 

2.3 CO DISPERSION MODELING 

2.3.1 CAL3QHC Model 

The air quality dispersion model selected by die SEA smdy team for tbe UP/SP merger 
mitigation smdy is the CAL3QHC, Version 2.0, line source ambient air dispersion model. The 
CAL3QHCv2 program is a microcomputer-based model that predicts concentrations of carbon 
monoxide (CO) or other inert pollutants generated by motor vehicles at roadway intersections, under 
bodi free flowing and idling conditions (Reference 12) The model combines traffic algorithms for 
estimating vehicular queue lengths at signalized intersections with the CA!.INE-3 line source 
dispersion model. CALINE-3 does not permit the direct estimation of the contribution of idling 
vehicles. However, CAL3QHC enhances CALINE-3 to incorporate queuing and id'ing contributions 
to pollutant concentrations at intersections CAL3QHCv2 has been evaluated by EPA, and found 
to be a reliable tool for that purpose (Reference 13). 

The CALINE-3 line source dispersion model estimates steady state pollution concentrations 
from line sources (e.g., highways and roads) at designated receptor locations. It is a Gaussian 
model, and can be applied to receptors downwind of "at grade," "fill," "bridge," and "cut section" 

MOBILESa does not allow users to model idling emissions at 0 mph. However, EPA recommends that to closely 
simulate such conditions, the user specify that the vehicles are traveling at an average ̂ leed of 2.5 mph. 
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roadways in relatively uncomplicated terrain. The model accommodates any wind direction, 
roadway orientation, or receptor location, and has adjustments for averaging time and surface 
roughness. It can be used for either urban or rural areas (must be specified) and should be limited 
to simple terrain. Individual segments/conditions of the line source are called links. The model 
requires several input parameters that must be selected by the modeler. Aldiough guidelines for 
selection are available, final inputs must be made using engineering judgement. Inputs include: link 
classes, link coordinates, traffic volumes, emission factors, source height, mixing zone width, wind 
speed, wind direction, weather stability class, mixing height, pollutant ambient background 
concentration, and coordinates of each receptor (Reference 14). 

The CAL3QHC algorithms estimate the emissions from queued and idling vehicles, and 
converts them into a line source useable under the CALINE-3 link format. The algorithms do this 
by estimating the length of queues formed by idling vehicles at signalized intersections, and 
combining that estimate with idling emission rates of vehicles to build a line source usable by 
CALnNrE-3. In addition to the input requirements of CALINE-3, the following data must be 
supplied for CAL3QHCv2: idling emission rates, number of "moving" lanes in each approach link, 
intersection signal timing, samration flow rate, signal type, and arrival type. For those famiUar with 
air modeUng, the first two parameters are essentially point source strengdi (to be converted to a line 
source strength) and the number of sources. The rest are parameters necessary from queuing theory 
to convert the individual automotive idling emission rates to a line source strength. 

2.3.2 Modeling Parametera 

As indicated in Section 1.3 .3 of diis appendix, the smdy team conducted modeling for three 
crossings in Wichita: Pawnt̂ , Central, and 13th Street North. The basic grade crossing geometry 
used in die modeling is shown in Figuie 2-1 below. 
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Figure 2-1. Intersection layout and receptor locations for Wichita Mitigation Study CO 
dispenion modeling 

For each scenario considered, the smdy team chose meteorological inputs, traffic flow data, 
and vehicle emission factors to projea concentrations of CO conservatively high. Conservatism is 
maintained by such assumptions as having the total daily train volume pass through the intersection 
during the 8-hour modeling period. Other assumptions for worst-case analysis include the 
following: all trains have the length of the longest observed through train; the year 2000 traffic 
volumes for 4 p m to midnight were used with CO peaks occurring in early morning; worst-case 
meteorology representing stagnant air and January temperatures was used; the second-highest 8-hour 
average CO reading in 1996 (from a monitor located at the intersection of Topeka and Lewis) was 
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used as background CO level', and die "double-counting" of localized vehicle contribution to 
background CO level was not corrected. 

Discussed below are the sources and processes by which the smdy team selected specific 
input values for the more critical parameters The acmal input parameter values used in each run 
are listed with the run dau in Attachment B of this appendix. 

Phyaical Source Parametera 
CALrNE-3 Link input physical dimensions (e.g., number of lanes, and width) were 

generated from field observations and from City of Wichita roadway plans. To remain conservative, 
a standard maximum length of 1000 feet was also selected. The Wichita area is characterized by 
simple terrain widi gentiy sloping ground elevations varying less than ±10 feet within a 1,000-foot 
radius of a given intersection The land use in the smdy area is typically urban commercial and 
industrial. The intersections are thus readily amenable to CAL3QHC modeling, and are set in urban 
conditions with the surface roughness factor assumed to be 175 (commercial office). Receptor 
locations were positioned using die CAL3QHC guidelines for placement distances widi a pattern 
of 12 around each intersection (see Figure 2-1). 

Meteorology 
Worst-case meteorological parameters were selected based on EPA guidelines 

(Reference 12). A wind speed of 1 meter per second with a D stability class was used. Thirty-six 
wind directions were screened in ten degree increments, seeking the direction that predicted the 
highest concentration at any receptor around a given intersection. The receptor/wind direction 
combination with the highest concentration for the particular scenario is used to calculate the value 
reported in the results. The value presented in the results in Sections 3 and 4 is an 8-hour average 
derived from the model-predicted highest receptor 1-hour maximum concentration at each 
intersection. Using the Califomia Risk Assessment Guidelines for converting one-hour maximum 
to 8-hour average values, the 1-hour value is multiphed by 0.7 (Reference 15). The model-predicted 
one-hour maximum values for all receptors and all runs are shown in output printouts in Attachment 
B of this appendix. 

Emiaaion Strengtha 
Locomotive CO emissions represent less than 2 percent of the on-road vehicle emissions 

within the model zone. Therefore, locomotive emission strengths were set to zero because the 
quantities of CO emitted by the locomotives are negligible compared to the on-road vehicle CO 
emission values. This allows considerable simplification in model set-up without significandy 
changing the results. In place of an intersection, the model for each intersection devolves to a two 
link straight line source with two different emission rates (free flowing and queuing). A total of six 
free flow links and'two queuing links were modeled for each crossing. Each link consists of two 

* We used the second-highest CO reading because one exceedance of the CO standard per year does not cause 
nonattainment; two exceed apces does. Therefoie. to analyze the tiuplications of the UP/SP merger on Sedgwick 
County 's CO attainment status, it is tbe second-highest value in a given year (otherwise known as the "design 
value") that is most relevant. 
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lanes of traflTic. A table of link descriptions with variable values is contained in the model oû ut 
material in Attachment B of this appendix. Automotive emission rates for idling and free-flowing 
conditions were derived by running the EPA MOBILESa model (Reference 16). 

Queuing and Traffic Flow Dynamica 
For CAL3QHC modeling purposes, die three intersections under smdy were classified as 

urban business district streets. Traffic volumes for the < P M.-12 midtught period were calculated 
using City of Wichita traffic counts taken during Maich, 1997, and adjusted to represent levels 
expected in 2000 "Red light" time was derives* Ttom observations of crossing gate raising and 
lowenng times, and tbe maximum observed train length on October 26, 1996, which was 7,883 feet. 
Average train speed through each intersection was derived from field observations by the smdy 
team For the post-mCTger mitigated scenario, train speeds were set at 30 mph. The queue stopping 
distance was set as the distance from the center line of the tracl-s to the fû t stopped vehicle. The 
gate cycle time was derived based on the worst-case assumption 'hat all of the daily trains (4.0 pre­
merger and 9.6 post-merger) cross the intersection witliin an 8-bour period. 

2.4 SCENARIO DESCRIPTIONS 

The smdy team aiulyzed the following eight scenarios for this smdy, all projections for 
2000: 

1. Pre-merger (4.0 trains/day) 
2. Post-merger without further mitigation (9.6 trains/day) 
3. Mitigation Option #1: Increaied Train Speed (30 mph) 
4. Mitigation Option #2: Increased Train Speed plus Grade Separation at Pawnee 
5. Mitigation Option #3: Increased Train Speed plus Grade Separations at Pawnee and 

Central 
6 Mitigation Option #4: Increased Train Speed plus Grade Separations at Pawnee, 

Central, and 13di St. N. 
7 Mitigation Option #5: Increased Train Speed plus Grade Separations at Pawnee, 

Central, 13di St. N., and 21st N. 
8 Mitigation Option #5: Increased Train Speed plus Elevated Trainway 

Results for the fû t two scenarios are described in Section 3 of this appendix. The final six 
scenarios are discussed in Section 4. 
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Section 3 
BASELINE ANALYSIS: PRE-MERGER AND 

POST-MERGER WITHOUT FURTHER MITIGATION SCENARIOS 

The following subsections describe and discuss the results of the SEA smdy team's analysis 
of the pre-merger and post-merger without further mitigation scenarios. Section 3.1.1 below details 
the results of the emissions analysis, and Section 3.1.2 shows die results of the localized CO 
dispersion modeling The analysis of mitigation options is discussed in Section 4 of this appendix. 

3.1 EMISSIONS ANALYSIS 

The results of die pre-merger and post-merger without fiuther mitigation aiudyses are shown 
below in Tables 3-1 and 3-2 for both Sedgwick County and the former Wiciiita CO nonattainment 
area. Shown are the emissions from locomotives and idling vehicles, and the sum of these two 
sources. Attachment C of this appendix contains the calculation spreadsheets. 

To put these emissions estimates into context, we need to compare them to the total 
emissions frcm all sources in Sedgwick County. However, because Sedgwick County is in 
attainment or maintenance status for all criteria pollutants, the County Department of Community 
Health and the Kansas Department of Health and Environment calculate emission inventories for 
some, but not all, sources of emissions. The smdy team made rough order-of-magnimde estimates 
of total emissions in Sedgwick County, based on comparisons with other areas tiiat have 
comprehensive emissions inventories. Based on these rough estimates, the estimated emissions 
increases resulting from the increased through trains all amount to less tlian one percent of totai 
Countywide emissions. Furthermore, the estimated increase in CO emissions within the former CO 
nonattainment area is well below one percent of the estimate of tbe total CO emissions inventory 
within that geograptiic area. 
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Table 3-1 Total emissions in Sedgwick County related to UP through trains on OKT Une: 
baseline analysis (tons per year) 

VOCi 

Pre-merger Poit-mergcr w/o«t further mMgatioB 

Locomotive emissions 3.7 8.9 

Idling vehicle emissions 11 3.7 

Total emissions 48 12.6 

NO. 

Pre-merger Pof t-BKrgcr w/oot further mMgatloa 

Locomotive emissions 86 1 206.7 

Idling vehicle emissions 0.3 1.1 

Total emissions 86.5 207.8 

PM,. 

Pre-Mcrgcr Post-acrgcr w/oot fiuther mMgatioB 

Locomotive emissions 2.0 4.9 

Idling vehicle emissions 0.01 0.02 

Total emissions 2.0 4.9 

CO 

Pre-merger Poft-dicrgcr w/out further mttigatioB 

Locomotive emissions 10.9 26.2 

Idling vehicle emissions 12.1 40.9 

Total emissions 23.1 67.2 

Source and notes 
1 
2 

Calculations considered only UP through trains on OKT line. 
Number of trains per day (for nalmlsring locomotive emissions): 4.0 pre-merger, 9.6 post-merger, based on UP 
revised OKT operating plan estimates for Central Wichiu. 
Locomotive emission factors (lb/gal) are from Procedures for Emission Inventory Preparation. Volume IV: 
Mobile Sources. 1992. EPA. The proposed EPA locomotive emissions standards will not significantly affect 
locomotive emission rales in 2000. Hydrocatbon emission tmet are converted to VOCs by multiplying by 1.005. 
Locomotive fiiel consumption (gal/train) is a weighted average based oo Ae relative frequency of various train 
types, as specified in the UP revised OKT operating plan. 
On-road vehicle emission rates are based on EP \ MOBILESa model runs for idling conditions (2.5 mph as 
specified by EPA). Runs for January 2000 and July 2000 were averaged to estimate the average daify emissions 
for the entire year. 
Estimates of total hours of delay for queuing automobiles were calculated by the study team. 
Numbers may not sum precisely due to rounding. 
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Table 3-2 Total CO Emissions in Wichita former CO nonattainment area related to UP 
through trains on OKT Line: baseline analysis (tons per year) 

Pre-meraer Post-merser w/out further 
Locomotive emissions 0.7 1.7 

Idling vehicle emissions 3.0 13 3 

Total emissions 4,̂  150 

Source and notes: 
1. Calculations considered only UP through trains on OKT line. 
2. Niunber of trains per day (for calcidating locomotive emissions): 4.0 pre-merger, 9.6 post-merger, 

based on UP revised OKT operating plan estimates for Central Wichita. 
3. Locomotive emission factors (lb/gal) arc from Procedures for Emission Inventory Preparation, 

Volume IV: A4obile Sources, 1992, EPA. The proposed EPA locomotive emissions standards will not 
significandy affect locomotive emission rates in 2000. Hydrocarbon emission rates are converted to 
VOCs by multiplying by 1.005 

4. Locomotive fiicl consumption (gal/train) is a weighted average based on the relative frequency of 
vanous train types, as specified in the UP revised OKT operating plan. 

5. On-road vehicle emission rates are based on EPA MOBILESa model runs for idling conditions (2.5 
mph as specified by EPA). Runs for January 2000 and July 2000 were averaged to estimate die 
average daily emissions for the entire year. 

6. Estimates of tt)tal hours of delay for queuing automobiles were calculated by the study team. 
7. Numbers may not sum precisely due to rounding. 

Based on the evaluation of recent ambient air quality monitoring datx Sedgwick County 
comfortably meets the current NAAQS, as discussed in Section 1.3.2 of this appendix. The 
comparatively small emissions increases resulting from the UP/SP merger are very unlikely to affect 
Sedgwick County's attainment status under the current standards. 

In light of die new recendy approved NAAQS, it is difficult to assess the implications of die 
merger on Wichiu's attainment status. While EPA has estimated that Wichiu would be classified 
as non-attainment for PM even without the merger (as discussed in Section 1.3.2 of this appendix), 
a definitive answer would not be available until after monitoring sUtions have been established and 
ambient dau taken. However, it is quite unlikely that the merger-related PM emissions increase 
would mean the difference between attainment and nonattainment under the proposed PM2.5 
standards 

3.2 CO DISPERSION MODELING 

The results of the smdy team's CO dispersion modeling for the baseline scenarios are shown 
in Table 3-3 below Printouts of CAL3QHC input and output files are included in Atuchment B 
of this appendix These results indicate that the increase in through trains could elevate CO levels 
under worst-case conditions by approximately 0 S to 0.6 ppm, to a peak level of 8.2 ppm at die 
Pawnee intersection All of the results are within the EPA standard of 9 ppm. Note that the 
background CO level of 6 4 ppm represents most of die total CO levels in Table 3-3 Thus, it 
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appears that die increase in dirough trains resulting from the UP/SP merger would be very unlikely 
to have an impact on Wichiu's CO attainment sums. 

Table 3-3 Estimated worst-case CO concentrations at selected OKT line grade crossings 
in Wichita: baseline analysis (ppm, 8-hr average) 

Pre-merger Post-merger w/o further mttigatioa 

13th Street North 7.3 7.8 

Central 7.5 8.1 

Pawnee 7.7 8.2 

Sources and notes: 
1 NAAQS for CO is 9 ppm (8-hour average). 
2 Results are based on screening-level dispersion modeling using the CAL3QHC model. 
3 Assumptions for worst-case analysis include: 

• All trains (4.0 pre-merger and 9 6 post-merger) pass grade crossing within an g-hour period. 
• All trains have the length of the longest observed dirough train (7,883 ft on October 26, 1996). 
• Year 2000 traffic volumes for 4 p.m. to midnight used, although recent CO peaks have occurred in 

early morning 
• Worst-case meteorology used: stagnant air, January temperatures. 
• Second highest 1996 8-hour average from CO monitor at Topeka and Lewis used as background CO 

level: 6 4 ppm, which occurred from 8 p.m. to 4 am. on February 8-9, 1996. 
• "Double-counting" of localized vehicle contribution to background CO level not corrected for. 

Section 4 
ANALYSIS OF GENERAL MITIGATION OPTIONS 

This section discusses our analysis of the three general mitigation options listed in 
Section 2 4 of this ̂ pendix. 

4.1 EMISSIONS ANALYSIS 

Tables 4-1 below show the effect of the three mitigation options cn the emissions related to 
UP through trains under UP's post-merger operating plan. Figure 4-1 graphically illustrates our 
results Atuchment C of this appen'lix contains the calculation spreadsheets. 

Tables 4-1 and 4-2 and Figure 4-1 below show that increasing train speed to 30 mph 
completely mitigates the projected increase in on-road vehicle emissions associated with the merger. 
Inclusion of grade separations or an elevated trainway incremenully improve these emissions below 
this value 
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None of the mitigation options has any substantial effect on Itxomotive emissions, wiiich 
represent a large portion of the merger-related emissions in all pollutant categories, especially NO, 
and PMjo Section S of this appendix discusses several mitigation options that could be used to 
mitigate the increase in locomotive emissions. 

4.2 CO DISPERSION MODELING 

Table 4-3 summarizes the results of the SEA smdy team's CO dispersion modeling for the 
general mitigation options. Figure 4-2 graphically illustrates these results. Printout of CAL3QHC 
input and output files are included in Attachment B of this appendix. 
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Table 4.1 Total emissions in Sedgwick County rdated to UP through trains on OKT line: 
1 mitigation options analysis (tons per year) 

1 
1 

1 
1 
1 

1 VOC 

1 
1 

1 
1 
1 

Pnsmcr̂ cr 

Post-merger 
w/o further 
mitigation 

Increased 
train apeed 

Pawnee 
separation 

Pawnee 
and Central 
separations 

Pawnee, 
Central, 
and 13th 
aeparations 

Pawnee, 
Central, 13th, 
and21st 
separation 

Elevated 
trainway 

1 
1 

1 
1 
1 

1 locomotive emissions 3.7 8.9 10.5 10.5 10.5 10.5 10.5 10.5 

1 
1 

1 
1 
1 

1 Idling vehicle emissions 1.1 3.7 1.0 0.8 0.7 0.6 0.5 0.6 

1 
1 

1 
1 
1 

1 Total emissions 4.8 12.6 11.5 11.3 11.2 11.1 11.0 111 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 

J NO. 

1 
1 

1 
1 
1 

Prc-incrjcr 

Post-merger 
w/o further 
mitigation 

Increased 
train ipeed 

Pawnee 
sq>aration 

Pawnee 
and Central 
separations 

Pawnee, 
Central, 
and 13th 
aeparations 

Pawnee, 
Central, 13th, 
and21st 
scparati' n 

Elevated 
tramway 

1 
1 

1 
1 
1 

1 Locomotive emissions »6 1 206.7 244.7 244.7 244.7 244.7 244.7 244.7 

1 
1 

1 
1 
1 

• Idiiiif vehicle emisaoss 0.3 1.1 0.3 0.2 0.2 0.2 0.1 0.2 

1 
1 

1 
1 
1 

1 T.iui. emissions 86.5 207.8 245.0 245.0 245.0 244.9 244.9 244.9 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 

Pre-merger 

Pcst-merger 
w/o fimher 
mitigation 

Increased 
train speed 

Pawnee 
aepantion 

Pawnee 
and Central 
separations 

Pawnee. 
Central, 
and 13th 
sq>arations 

Pawnee, 
Central, 13th, 
and21st 
sq>aration 

Elevated 
trainway 

1 
1 

1 
1 
1 

1 Locomotive emissions 2.0 4.9 5.8 5.8 244.7 244.7 244.7 244.7 

1 
1 

1 
1 
1 

1 Idling vehicle emissions 0.01 0.02 0.00 000 0.2 0.2 O.I 0.2 

1 
1 

1 
1 
1 

L Total emissions 2.0 49 58 58 5.8 5.8 5.8 58 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 

1 CO 

1 
1 

1 
1 
1 

Pre-merger 

Post-merger 
w/o further 
mitigation 

Increased 
train speed 

Pawnee 
separation 

Pawnee 
and Central 
separations 

Pawnee, 
Central, 
and 13th 
separatioixs 

Pawnee, 
CenUai. 13th. 
and 21st 
sq>aration 

Elevated 
trainway 

1 
1 

1 
1 
1 

P Locomotive emissions 10.9 26.2 31 1 3M 31.1 31.1 31 1 31.1 

1 
1 

1 
1 
1 

Lldling vehicle emissions 12.1 40.9 11.2 9 1 7,8 6.7 5.7 6,7 

1 
1 

1 
1 
1 

iTotnl emissions 23.1 67.2 42.3 40.1 38.9 37.8 36.8 37,8 

1 
1 

1 
1 
1 

1 
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Table 4.1 Total emissions in Sedgwick County related to UP through trains on OKT line: 
mitigation options analysis (tons per year) (Continued) 

Source and notes: 
1 Calculations considered only UP through trains on OKT L-<e 
2 Number of trains per day (for calculating locomotive emissious): 4.0 pre-merger, 9.6 post-merger, 

based on UP revised OKT operating plan estimates for Central WichiU. 
3. Locomotive emission factors (lb/gal) arc from Procedures for Emission Inventory Preparation. 

Volume IV: Ktobile Sources, 1992, EPA. The proposed EPA locomotive emissions standards will not 
significandy affect locomotive emission rates in 2000 Hydrocarbon emis.sion rates are convened to 
VOCs by multiplying by 1 005 

4 Locomotive fuel consumption (gal/train) is a weighted average based on the relative frequency of 
various train types, as specified in the UP revised OKT operating plan. 

5 On-road vehicle emission rates are based on EPA MOBILESa model runs for idling conditions (2.5 
mph as specified by EPA) Runs for January 2000 and July 2000 were averaged to estimate the 
average daily emissions for the entire year. 

6 Estimates of total hours of delay for queuing automobiles were calculated by the smdy team. 
7 Numbers may not siun precisely due to rounding. 

Table 4.2 Total CO emissions in Wichita former CO nonattainment area related to UP 
through trains on OKT line: mitigation options analysis (tons per year) 

Pre-merger 

Post-merger 
w/o further 
mitigation 

Increased 
train speed 

Pawnee 
separation 

Pawnee 
and 
Central 
separations 

Pawnee, 
Central, and 
13th 
aeparations 

Pawnee, 
Central, 13th, 
and21st 
separation 

Elevated 
trainway 

Locomotive emissions 0.7 1.7 2.0 2.0 2.0 2.0 2.0 2.0 

Idling vehicle emissions 3.9 13.3 3.3 3.3 2.0 0.0 0.9 0.0 

Total emissions 4.6 15.0 5 3 5.3 4,0 2.9 2.9 2.0 

Source and notes 
1 
2. 

Calculations considered only UP through trains on OKT line. 
Number of trains per day (for calculating locomotive emissions): 4.0 pre-merger, 9.6 post-merger, 
based on UP revised OKT operating plan estimates for Cenfral Wichiu 
Locomotive emission factors (lb/gal) arc from P'xedures for Emission Inventory Preparation. 
Volume IV: Mobile Sources, 1992, EPA The proposed EPA locomotive emissions standards will not 
significandy affect loccHnotive emission rates in 2000 Hydrocartion emission rates are converted to 
VOCs by multiplying by I 005 
Locomotive fuel consumption (gal/train) is a weighted average based on the relative frequenc> of 
various train types, as specified in the UP revised OKT operating plan 
On-road vehicle emission rates are based on EPA MOBILESa model runs for idling conditions (2 5 
mph as specified by EPA) Runs for January 2000 and July 2000 were averaged to estimate the 
average daily emissions for the entire year 
Esumatcs of total hours of delay for queuing automobiles were calculated by the smdy team. 
Numbers may not sum precisely due to rounding. 
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Table 4.3 Estimated worst-case CO concentrations at selected OKT line grade crosainp 

Pre-merger 

Post-merger 
w/ofiather 
mitigation 

Increased 
train apeed 

Pawnee 
sqiaration 

Pawnee 
and 
Central 
separations 

Pawnee, 
Central, and 
13th 
separations 

Pawnee, 
Central, 13th, 
and21st 
separation 

Elevated 
trainway 

Locomotive emissions 7.3 7.8 7.3 7.3 7.3 6.4 6.4 6.4 

Idling vehicle etnissions 7.5 8.1 7.5 7.5 6.4 6.4 6.4 6.4 

Total emissions 7.7 8.2 7.7 6.4 6.4 6.4 6.4 7.7 

Sources and notes: 
1 
2 
3. 

NAAQS for CO is 9 ppm (8-hour average) 
Results are based on screening-level dispersion modeling using the CAL3QHC model. 
Assun îtions for worst-case analysis include: 

AO trains (4.0 pre-merger and 9.6 post-merger) pass grade crossing within an 8-hour period. 
All trains have die lengdi of die longest observed dirough train (7,883 fl on October 26, 
19%) 
Year 2000 trafiic volumes for 4 p.m. to midnight used, although recent CO peaks have 
occurred in early morning. 
Worst-case meteorology used: stagnant air, January temperatures. 
Second highest 1996 8-hour average fiom CO monitor at Topeka and Lewis used as 
background CO level: 64 ppm, which occurred from 8 p m. to 4 a m on Febmaiy 8-9,1996. 

• "Double-counting" of localized vehicle contribution to background CO level not corrected 
for. 

These results indicate that increasing the train speed fully mitigates the projected increase 
in worst-case CO concentrations at the intersections smdied Because tbe train speed increase 
completely mitigates die increase in emissions of CO (as discussed in Section 4.1 of this appendix), 
it is logical that die speed increase also mitigates any increase in peak CO concentrations near the 
grade crossings Intersections that are grade-separated as part of a mitigation option are assumed 
to revert to die peak background CO level of 6.4 ppm because of die elimination of queuing-related 
emissions. 
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Section 5 
DISCUSSION OF AIR-QUALITY^PECIFIC MITIGATION OPTIONS 

As shown in Section 4 of this appendix, the general mitigation options, particularly the 
increase in train speed, fully mitigate the increase in merger-related on-road vehicle emissions in 
Sedgwick County. Therefore, no additional mitigation options specifically targeting vehicle 
e.missions are necessary. 

However, none of the three general mitigation options mitigates tbe increase in locomotive 
emissions. Although these emissions increases are small compared to total emissions from all 
sources in Sedgwick County, it is worth investigating mitigation options specifically aimed at 
reducing locomotive emissions from UP through ti-ains, especially because Sedgwick County may 
fall into nonattaa)ment for PMj.) under the proposed new ambioit standards discussed in Section 1 
of this appendix. 

The smdy team have identified several potential options for mitigating the increase in 
locomotive anissior;.. These options, which focus on reducing NOj and PM emissions, include the 
following: 

• Adopting improved raihoad operating practices. 
• hnplementing the proposed EPA locomotive emiisions standards. 
• Concentrating the operation of new EPA-certified low-emission locomotives in 

Wichita 
• hitroduciog low-emission locomotives in advance of the EPA schedule. 
• Offsetting the increase in locomotive emissions by decreasing emissions from other 

sources. 

Railroad operating practices are briefly discussed in Section 5 1 below Section 5.2 discusses 
the implications ofthe proposed EPA locomotive emissions standards, and Section S.3 addresses 
the potential for concentratmg EPA-certified locomotives in Wichita Section 5.4 discusses die 
potential of early introduction of low-emission locomotives ahead ofthe EPA-proposed schedule. 
Section 5 5 briefly d-icusses the potential for offsetting the locomotive emissions increase rather 
than mitigating it directly Section 5.6 summarizes the fmdings regarding these mitigation options. 

Where possible, the discussions note the potential emissions implications associated with 
these mitigation options In general, however, it is difficuk to quantify rigorously the extent and 
timing of emissions mitigation that would result from these strategies. 

6.1 IMPLEMENTATION OF UP OPERATING PRACTICES 

As part of the August 1996 approval of the merger, the Surface Transportation Board 
(Board) required UP/S? to comply widi the following list of improved operating practices: 
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Use throtUe modulation. 
Use dynamic >Sraking 
Increase use of oacing and coasting trains. 
Isolate urmeedeo horsepower. 
Shut down locomotives when not in use for more dian an hour at temperamres above 
40^ 
Maintain and upgraoe SP locomotives to UP standards. 
Close boxcar doors to decrease wind resistance 
Convert locomotives to South Coast Air Quality Management District (SCAQMD) 
standards for visible smoke reduaion. 

Although unquantifiable, the combination of these practices may reduce emissions from 
locomotives traveling through Sedgwick County by improving operating efficiency. With the 
exception of the last practice, emission reduction based oo these procedures is not likely to be 
dramatic and may already be in effect. Converting UP/SP locomotives to the SCAQMD standards 
may have a significant effect if those locomotives that currendy fail to meet the standard are used 
on the OKT line. Such retrofits would reduce PM emissions from the locomotives. 

5.2 IMPLEMENTING THE PROPOSED EPA LOCOMOTIVE EMISSION STANDARDS 

&nissions from locomotives are aurendy unregulated. In December 1996, the EPA issued 
a Notice of Proposed Rulemaking entitled, "Control of Air Pollution from New Locomotives and 
New Engines used in Locomotives " The EPA is proposing emission standards and emission testing 
procedures for locomotives that are similar in some respects to the emission standards for heavy-
duty on-highway truck engines. Locomotive engines would have to meet brake-specific emission 
hnuts for HC, CO, NÔ , PM and exhaust opacity (visible smoke). Each engine would have to meet 
(»nission standards for both a line haul duty cycle and a switching duty cycle. (The line haul duty 
cycle emphasizes operation at high loads, while the switching cycle emphasizes idling and low 
loads) 

The proposed emission standards would begin taluiig effect in Januaiy 2000. Recognizing 
die long life and low fleet turnover rate of locomotives, the regulations would subject locomotives 
originally manufacmred during the period of 1973-1999 to emission standards at the time of 
remanufacmre Railroad companies usually remanufacmre their locomotives at 5- to 6-year 
intervals Remanufacmring entails complete disassembly of the locomotive and its major 
components Parts are then cleaned, inspected and repaired or replaced as necessary. The Class I 
-ailroads usually upgrade locomotive engines to the latest available configaiation during 
remanufacmring Locomotive engine manufacmrers facilitate this practice by making upgraded 
components such as turbochargers, power assemblies and fuel injectors readily retrofittable to older 
engines The EPA envisions that the proposed emission standards will provide an incentive to 
engine manufacturers to develop and certify suitable rebuild packages for most of their 1973-1999 
locomotive models 
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The locomotive emission standards proposed by the EPA are shown in Table 5-1 below. 
Three tiers of standards are proposed, depending on the locomotive's original date of manufacture. 
Tier 0 standards would be applicable at ̂ e time of remanufacturing of units originally manufactured 
during 1973-1999. Tier I standards would apply to units originally manufactured during 2000-2004; 
Tier II standards would apply to units manufactured during 2005 and thereafter. The Tier I and Tier 
n standards would be eoforoeable at the time of the locomotive's original manufacture, and during 
each subsequent remat̂ jfacture. 

An estimate of die effect of the proposed locomotive emission standards is shown in Table 
5-2. NO, and PM emission rates from the current locomotive fleet are EPA estimates An estimate 
of the effect of the proposed locomotive emission standards is shown in Table (Reference 17). 
Remanufacturing all pre-2000 model locomotives to meet the Tier 0 standard will yield a NÔ  
reduction of approximately 30 percent. Assuming that a line haul locomotive is remanufactured 
once every five years, one-fifth, or 20 percent, of die pre-2000 model fleet would be remanufacmred 
per year At die end of die year 2000, 20 percent of the pre-2000 fleet would be remanufactured to 
Tier 0, at the end of 2001, 40 percent would be so remanufactured; conversion to Tier 0 would be 
complete by the end of 2005. If a raihoad replaced all of its older locomotives with new units 
during 2000-2005, (rather dian ronanufacturing diem), then baseline locomotives would be entirely 
replaced by new units meeting Tier 1. This would result in a 45-percent NO, reduction. In practice, 
railroads employ a mixture of locomotive replacement and remanufacmring. (Locomotives are 
normally rqslaced after 25-30 years of service.) Therefore acmal NO, reductions by a raihoad will 
be between 30 and 45 percent by the end of 2005. 

The proposed Tier 0 and Tio* I standards allow PM rates to increase from baseline, in order 
to accommodate NO. control techniques that also tend to increase PM. Tier 0 allows PM to increase 
as much as 76 percent, compared to baseline, and Tier 1 allows PM to increase 32 percent. The 
acmal PM increase will vary by locomotive model, and by die specific NO, reduction techniques 
used. 

The EPA consulted extensively widi die locomotive manufacmr'*rs and the raihoad industry 
while developing the proposed locomotive emission standards. The industry considers the standards 
to be technically and economically feasible (Reference 18) Attachment D of this appendix contains 
a review of applicable emission control techniques. The standards appear likely be adopted with 
little or no modification. 
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Table 5-1. Proposed EPA locomotive emission standards (g/bhp-hr) 

Tier 0 Staadards 

THC CO NO. PM 

Line Haul Cycle 1.00 5.0 9.5 0.60 

Switch Cycle 2.10 8.0 14.0 0.72 

Max. in Run 4-8 none none 11.9 0.75 

Applicable to locomotives originally manufactured between January 1973 and 
December 1999. Would become eflective in January 2000, and would be 
enforceable during remanufacturing. 

Tier I Staadards 

THC CO NO. PM 

Line Haul Cycle 0.55 2.2 7.4 0.45 

Switch Cycle 1.20 2.5 no 0.72 

Max. in Run 4-8 none none 9.3 0.57 

Applicable to locomotives originally manufactured between January 2000 and 
December 2004. Would become effective in January 2000, and would be 
enforceable at the time of original manufacture and during remanufacturing. 

Tier II Standards 

THC CO NO. PM 

Lme Haul Cycle 0.30 1.5 5.5 0.20 

Switch Cycle 0.60 2.4 8 1 0.24 

Max. in Run 4-8 none none 69 0.25 

Applicable to locomotives originally manufactured on or after January I, 2005. 
Would become effective in January 2000, and would be enforceable at die time of 
original manufacture and during remanufacturing. 
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Table 5-2. Effect of proposed EPA emission standards on locomotive emission rates 

FWt 

LteaHaalNO.Rate LiM HaalPM Rate 

FWt 
Absotate 

(g/bhp-hr) 
Relative to 
taaciM 

AbsohMc 
(g/bhp-b) 

Relative to 
BaacHM 

Cunent Basdine 13.5 100% 0.34 100% 

Tier 0 Standard 9.5 70% 0.60 176% 

Tier 1 Standard 7.4 55% 0.45 132% 

Tier n Staodard 5.5 41% 0.20 S9% 

5.3 CONCENTRATING THE OPERATION OF NEW EPA-CERTIRED LOW-
EMISSION LOCOMOTIVES IN WICHITA 

Implementing the EPA's locomotive emission standards as proposed will result in 
locomotive fleet NO. reductions between 30 and 45 percent, over the period of 2000-2005. The 
analysis presented in the previous section indicates that a minimum of five years is needed to 
completely remanufacmre existing locomotives to meet the Tier 0 standards. Because locomotives 
have long service Uves, replacing existing units widi new emission controlled models will take much 
longer. Even with the acceloated process of locomotive replacement currently being conducted by 
the Class I raihoads (because of the huge productivity improvemeiit̂  realized by modem high 
horsepower locomotives with AC traction), replacing the existing fleet with new units certified to 
the Tier I or Tier II standards will take 20 yearrt or more. 

As part of its approval of the merger, the Board mandated that the mergea raihoad 
concentrate low-emission locomotives meeting the proposed EPA standards in several corridors. 
In addition. Union Pacific and BurUngton Northem Santa Fe have recentiy agreed with the State of 
Califomia to concentrate the operation of locomotives certified to Tier I or Tier II in Southern 
CaUforaia. This will yield much more rapid locomotive emission reductions in So.'them Caiifonua, 
then would occur with random dispatching of the new emission controlled imiw \ similar 
arrangement could be made to concentrate the operation of emission controlled locomotives on lines 
duough Wichita, as a means of mitigating merger-related increases in locomotive emissions. This 
arrangement would apply both to existmg locomotives remanufacmred to meet Tier 0, and new 
locomotives meeting Tie I or Tier D. We are unable at this time *o quantify the potential emissions 
impact of this mitigation strategy. 

5.4 EARLY INTRODUCTION OF LOW-EMISSION LOCOMOTIVES 

A variety of emission control tec'miques have been applied to locomotives in research, 
development, and demonstration prcsritas conducted over the last decade. These include the 
following: 
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1. Diesel engine modifications. 
2. Improved diesel fuels. 
3 Diesel exhaust aftertreatment 
4 Use of alternative ftiels. 

Some, or all of these techniques could, in principle, be applied to UP and SP locomotives 
operating through Wichita, prior to the proposed EPA locomotive emission standards taking efTect. 
Tbis could produce emission reductions well before January 2000, when the locomotive emission 
standards are proposed to begin phasing in. After January 2000, they could also be applied to 
achieve emission reductions beyond those resulting from the emission standards alone. Attachment 
D of this appendbc provides a review ofthe feasibility of the early introduction of these locomotive 
emission control techniques. 

5.5 OFFSETTING THE INCREASE IN LOCOMOTIVE EMISSIONS BY 
DECREASING EMISSIONS FROM OTHER SOURCES 

An alternative to mitigating the increase in locomotive emissions by reducing those 
emissions directly is to reduce an equivalent amount of emissions from some other source in 
Sedgwick County, thereby "offsetting" the locomotive emissions increase. An arrangement to 
accomplish this objective could take several forms. For example, UP could put money into a 
Countywide fund that was then used to provide incentives for reducing emissions (by replacing old 
wood stoves, for example, or by retrofitting trucks or agricultural equipment to reduce NO, 
emissions). Or, UP could reduce emissions elsewhere in its operation in Sedgwick County. 

It is important to note, liowever, that tliis type of mitigation technique is likely to be outside 
of the Board's authority to mandate as part of a mitigation package. However, an emissions offset 
strategy could be part of a private setdement between UP and the City of Wichita, outside of the 
Board mitigation smdy. 

5.6 SUMMARY OF AIR-QUALITY-SPECIRC MITIGATION OPTIONS 

A variety of options exist for mitigating tbe ino-ease in merger-related locomotive emissions. 
Two of these options—modifying operating practices and complying with the proposed EPA 
locomotive emissions standards (discussed in Sections 5.1 and 5.2, respectively)—have already been 
required by the Board and will be implemented (assuming the EPA emissions standards are 
approved, as appears likely). The EPA standards will substantially reduce emissions of NO, (by 30 
to 45 percent by 2005), although almost all of this reduction will occur after die baseline analysis 
year (2000) used in this mitigation smdy The EPA standard will not reduce locomotive PM 
emissions in the near term. 

A third option, concentrating the EPA-certified low-emission locomotives in Wichita 
(discussed in Section 5.3) is difficult to assess at this time, but it might provide some additional 
mitigation of locomotive emissions. 
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Earlv mtroduction of low-emission locomotives (discussed in Section 5.4 and Appendix D) 
could furthe ..litigate loocMnotive emissions by speeding up the realization of emissions reductions 
from the proposed EPA locomotive standards. Given the wide area over which LiP locomotives 
operate, this would essentially be a regional solution to a local mitigation objective m Wichiu. 
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Attachment A 
MOBILE5a/PART5 DESCRIPTION AND INPUT/OUTPUT FILES 

MOBILESa and PARTS are models developed by the EPA to estimate vehicular emissions. 
MOBILESa models VOCs, CO, and N0„ while PARTS models PM. This attachment contams the 
input and output files used for both models. 

For MOBILESa tuns, the study team averaged the values of wmter and summer runs for the 
year 2000. For VOCs, note tbat only exhaust and running emissions are included here. Refiieluig, 
evaporative, and resting losses are not included m the calculation. 
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It > 40F; diurnal tvaporttivt taitcion faetert Mill 
bt caleulattd, but My bt inaecuratt. 

0Uichita2000S«ji. 
niniaut loop: 48. (f) HaalM Taap: 93. (F> 
Ptrled 1 aW: 11.S ^)od 2 tv»: 7.8 Pariod 2 Tr: 1992 

Ovoc HC Miaaion factor* includt tvaporttivt HC Mitaien factor*. 
0 
OCaittion factor* art aa ef July lat ef tht indicated ctltndar yttr. 
OCal. Yttr: 2000 Rtfien: Lew Altitude: SOO. Ft. 

I/M rretrta: No Aitoient Tt«p: 70.0 / 70.0 / 70.0 F 
Anti-tM. ̂ retrta: He Opertting Mode: 20.6 / 27.3 / 20.6 
Rtfenaulatod Get: He 

OVth. Typa: LOCV L0CT1 L0GT2 LOOT HD6V U)0V LOOT HOOV NC Al l Vth 

veh. tpd.: 2.S "TT" T T " TT~ 2.5 2.5 2.5 ^ 
VMT Mix: 0.614 0.191 0.086 0.031 0.001 0.001 0.068 O.OM 

OCe^geeitt EMiaaien Fecter* (OH/Milt) 
VOC HC: 10.90 13.16 18.86 14.93 18.52 1.37 1.81 4.81 12.39 11.82 
Exhtt HC: 7.M 9.49 14.06 10.91 11.39 1.37 1.81 4.81 10.01 8.42 
Evtp. HC: 0.22 0.27 0.31 0.29 0.97 2.08 0.26 
at fut l HC: 0.00 0.00 0.00 0.00 0.00 0.00 
aun'na HC: 3.08 3.3S 4.45 3.69 6.10 3.11 
acting NC: 0.04 0.04 0.04 0.04 0.07 0.30 0.04 
Exh(t CO:100.94 120.58 177.08 138.10 177.55 5.02 5.52 36.82 155.95 109.31 
Exhtt HCM: 2.18 2.S3 3.43 2.81 4.13 2.31 2.54 17.92 0.97 3.49 



'n-^oi^a Tn- i« iQ« . 9-15 



lUichit t Uinttr Yttr 2000 
M0»tlE5t (26-N*r-93) 

0 
•H 83 CwMnt: 
- Ont er «ert tvtperativt ttaprraturt* (input daily 

•exiMi, input «M»ient, caleulattd het seek, and/er 
calculated rtmtn$ leaa) it 40F er le**, er input 
daily ainiMt i * 2SF or tt*s; ne tvtperativt tnittien 
factor* (het tetk, diumel, runnin« let*, er retting 
lees) Hill be calculated. 

Oyienita2000Win. 
MiniMs TtMp: 20. (F) NexiM Ttn^: 40. (F) 
»tried 1 «V>; 11.5 ftritd 2 »VP: 9.0 ̂ i e d 2 Yr: 1992 

OVOC HC snissien fecter* includ* tvaperttivt HC «*is«ien fecter*. 
0_ 
OCMi**ien fecter* are e* ef ion. 1*t ef the indieeted call 
OCal. Tear: 2000 Refien: Lew Altitude: 500'. Ft. 

1/M Profraa: He Arttient Tata: 30.0 / 30.0 / 30.0 F 
Anti-taa. Protrtmi tto Optrtting Nedt: 20.6 / 27.3 / 20.6 
Referaulattd Caa: Ho 

OVth. Typt: L9GV L0CT1 L0CT2 LOOT ND6V LSOV LOOT HOOV NC All Vth 

\*h. spd.: TT" "TT- T l r r TT- TT~ TT" T l 
VMT Mix: 0.616 0.191 0.086 0.031 0.002 0.001 0.068 0.006 

OCoMpesitt Eat**ien Factor* (Oa/Nile) 
VOC HC: 14.22 18.56 26.49 21.03 16.11 1.41 1.89 4.84 13.90 15.49 
Exhtt HC: 14.21 18.55 26.48 21.02 16.09 1.41 1.89 4.84 13.90 15.48 
Evtp. HC: O.Oi 0.01 0.01 0.01 0.02 0.00 0 01 
Rtfutt HC: 0.00 0.00 0.00 0.00 0.00 0 00 
Ruling HC: 0.00 0.00 0.00 0.00 0.00 0.00 
I sting HC: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Exhst CO:177.58 216.37 305.10 243.93 226.31 5.10 5.63 36.96 234.46 187.80 
Exhst HOX: 2.84 3.33 4.49 3.69 4.55 2.37 2.62 18.57 1.18 4.18 



Widiite Tttr 2000 Utaii li^mt 
1 :M«FIAC (elttrnttt VNT aixt*) 
t sNYNRFO (ttttrnttt ailtag* tccuMiittion rate* 8 registretton) 
t ilNFLAS (Inepectlan tnd aainttntnct) 
1 :RF6flS (2 te tppl/ rafortulattd •ttellne tfftct*, 1 not te) 
3 tOUIFNt (indicete* typt of output forrjit) 
2 IIDIFIS (2 te print idle aii**{en*, I net to print thta) 
I :S02F18 (2 te print Cetaou* M2 taittion*. 1 not to print thta) 
3 :MTFL6 (dtteraint* uhidi pollutent* to print out) 
I :BUSFIS (dtterainet Nhicli alternttlvt bu* cycle* te print out) 
1 2000 2 2.5 : region, yter, epecd cycl*. epeed 
M S 05.1 2 : unpaved eiltX. ind. silt t/a i. IMEEIFU 
t*0 : matier of preclp. dtyt 
WicMOOO : scant naa* 
10. : Ptrtlcit silt cutoff 
aooo i fiett everege vehicle ueight 
M I floet everegt vthicle Mheels 



raars **vie*d 02-24-95 
Wichite Tetr 2000 PARTS Output 

IfUhZOOO : scene neat 
Ptrticit list Cutoff 10.00 Nicrons 
Cal. rear: 2000 
Veh. Type: lOCV IDCtt 10012 

Allitudt: 500. Ft. 
I/N Prograa: No 
NC lOOV lOOr 

Driving: Cruise Rf6:Ho 
•tgien: LOM 

INPDV NNOOV HNDOV SUSCS 

2.5 2.5 2.5 
MT NIx: 0.6U3 0.1900 0.0856 

File Eaission Factors (g/ai> 
Exhauet PN: 0.013 0.016 0.022 
•reke: 0.013 0.013 0.013 
f ire: 0.008 0.008 0.008 
Total PN; 0.056 0.066 0.073 

0.102 
0.013 
0.012 
0.180 

0.020 
0.013 
0.004 
0.046 

0.t90 
0.011 
0.008 
0.241 

0.213 
0.013 
0.008 
0.271 

0.172 
0.013 
0.008 
0.254 

0.845 
0.013 
0.012 
0.935 

0.646 
0.013 
0.012 
0.791 

0.739 
0.013 
0.036 
0.932 

0.617 
0.013 
0.008 
0.778 

All 

0.059 
0.013 
0.009 
0.113 

Fugitive Oust: Unpeved Reeds Fleet Averege 
Paved Reads Fleet Averege 

lAipeved Roods Fleet Averege 

P;!vtd Rotds FItet Averege 

17.73 g/ai (es ctlculeted in AP42 Vol 1 9/88)* 
13.4t g/ai (e* cetculeted in drift AP42 Vol 1 3/93)* 
17.53 g/al (tt ctlculeted In AP42 Vol 1 9/88. ainu* tailpipe and 

tire-Mter eaUaion*)** 
13.21 g/ai (es celculeted in dreft AP42 Vol 1 3/93, ainus tailpipt 

thd tirt-Htt; taissions}** 

* Includtt fitet tvtrag* ttilpip*. tirt-uttr end brt 
** Includtt fittt tvtragt brtkt-uetr taisslons. 

Pevtd Road Silts 5.10 (g/a'2) 
Unpavtd SUt: 4.3X 
Prtcipltatlon Oays: 140 >0.01 in. (per ytar) 

FIttt tvtrtet vthicit Mtigbt: 
Fleet tvtrtgt nuriitr of lAeeis: 

Veh. Typt: LO«V 
Totel Idle 

(g/hr) : • 

lOCll 10«I2 NOCV lOOV LOOT 2BND0V INOOV NNOOV HHOOV OUSES 

1.731 5.307 2.312 2.112 2.UZ 

All 

• Nissing Otta 



Attachment B 
CAL3QHC INPUT/OUTPUT FILES 

mm 
mm 

Prelumnary MUigation Plan WiJiiia Mitigation Study 



CAL30HC: LIRE SOURCE OISPERSION NOOEL - VCRttON 2.0 Oatad 95221 

J0«: CO UlCHlTA KANSAS • RAILROAO 13tt St. RUN: 13th tt ST. AMO RAILROAO PfltltfRGER 

PACE 1 

DATE 
T1»»E 

6/18/97 
17:21:45 

Tht NODE flag hes been set te C fer csleulsting CO sversge*. 

SITE ( NETEOROIOCICAL VMIARLES 

VS < .C CM/S 
U • 1.0 M/S 

L:MK VARIABLES 

LINK DESCRIPTION 

VD « 
CLAS • 

XI 

.0 CM/S 
4 (D) 

ZO • 175. CN 
ATIN • 60. NIHUTES 

LINC COOROtNATES (FT) 
Tl X2 Y2 

NIXH • 1000. N 

LENGTH BRG TTK 
(FT) (OtC) 

EF H y V/C QUEUE 
(6/NI) (FT) (FT) (VEM) 

13th St El Appr. 
13th Sl.EI Qusu* 
13th St.El Dtp. 
Urh St.m Appr. 
13th st.wg outut 
13th St.wg Dtp. 
Rtilrsad Appr. 
Rtllrotd Dep. 

• •1000.0 •11.0 .0 •11.0 
• •30.0 •11.0 •536.6 -11.1 
* .0 •11.0 1000.0 -11.0 
• 1000.0 11.0 .0 11.0 
• 20.0 11.0 J13.4 11.1 
• .0 11.0 -1000.0 11.0 
• .0 •1000.0 .0 .0 
• .0 .0 .0 1000.0 

1000. 
507, 
1000. 
1000. 
493. 
1000. 
1000. 
1000. 

90. AC 
270. AG 
90. AC 
270. AG 
90. AG 
270. AC 
360. AG 
360. AC 

387. 21.6 
168. 100.0 
387. 
376. 

21.6 
21.6 

168. 100.0 
376. 21.6 
0. .0 
0. .0 

.0 42.0 

.0 22.0 

.0 42.0 

.0 42.0 

.0 22.0 

.0 42.0 

.0 50.0 

.0 50.0 

.13 25 

.12 25.1 



JOS: CO UlCNITA KANSAS • RAILROAO 13th tt. RUN: 13th St ST. ANO RAIIROAO PRENERCER 
PACE 2 

DATE : 6/18/97 
TIME : 17:21:45 

AOOITIONAL QUE'JE LINK PARAMETERS 

LINK DESCRIPTION • CYCLE RED CLEARANCE APPROACH SATURATION IDLE tIGNAL ARRIVAL 
• UNGTH TINE LOST TINE VOL FLOW RATE EN FAC TYPE RATE 
• (KC) (SEC) (SEC) (VPH) (VPNPl) (SM/hr) 

2 13th St.El Oueut • 7200 480 3.0 387 1620 469.50 1 3 
5 13th St.wg Oueut • 7200 480 3.0 376 1620 469.50 1 3 

RECEPTOR LOCATIONS 

lECtPTOR 
COORDINATES (FT) 

Y Z 

1. REC 1 (SE CORNER) * 35.0 -35.0 6.0 
2. REC 2 (SW CORNER) • -35.0 -35.0 6.0 
3. REC 3 (NU CORNER) * -35.0 35.0 6.0 
<.. REC 4 (HE CONNER) • 35.0 35.0 6.0 
S. REC 5 (HE NI0-13th S • 50.0 35.0 6.0 
6. REC 6 (SE MI0-13th S • 50.0 •35.0 6.0 
7. REC 7 :SE NID-RR) 35.0 •50.0 6.0 
8. REC 8 (SW NIO-RR) • -35.0 -50.0 6.0 
9. REC 9 (SW NIO-13th S * -50.0 •35.0 6.0 
10. NEC 10 (NW NIO-13th * •50.0 35.0 6.0 
11. REC n (NW HIO-RR) • -35.0 50.0 6.0 
12. REC 12 (NE MIO-RR) • 35.0 50.0 6.0 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PAGE 3 

JM: CO WICHITA KANSAS • RAILROAO I3th tt. RUN: 13th tt IT. ANO RAILROM) PREMUGER 

MODEL RESULTt 

REHARKS : tn search ef the sngie correspending te 
the aaxiMi eencentrttien, only the first 
tnglt, ef tht tnglt* with saaa aaxiMi 
concentrstions, is indicated as aaxiau*. 

WIND ANCLE (ANCE: 0.-360. 

WIND • COHCEHTRATIOH 
ANCLE • (PPM) 

0. 
10. 
20. 
30. 
40. 
SO. 
60. 
70. 
80. 
90. 
100. 
110. 
120. 
130. 
140. 
150. 
160. 
170. 
180. 
190. 
200. 
210. 
220. 
230. 
240. 
250. 
260. 
270. 
280. 
290. 
300. 
310. 
320. 
330. 
340. 
350. 
360. 

MAX 
OECR. 

i R ) * REC1 REC2 REC3 REC4 REC5 REC6 KC7 REC8 UC9 REC10 REC11 REC12 

• .8 .8 .0 .0 .0 .8 .6 .6 .9 .0 .0 .0 
« .8 .7 .0 .0 .0 .8 .6 .4 .9 .0 .0 .0 
• .8 .5 .0 .0 .0 .8 .6 .4 .8 .0 .0 .0 

.8 .5 .0 .0 .0 .8 .7 .6 .8 .0 .0 .0 
* .8 .6 .0 .0 .0 .8 .7 .5 .9 .0 .0 .0 
• .9 .8 .0 .0 .0 .9 .8 .6 .9 .0 .0 .0 
• 1.0 .9 .0 .0 .0 1.0 .8 .8 .9 .0 .0 .0 
• 1.1 1.1 .2 .2 .2 1.1 .8 .8 .9 .1 .0 .0 
• 1.0 .9 .5 .5 .5 1.0 .8 .8 1.0 .5 .2 .2 
• .1 .8 1.0 1.0 1.0 .8 .4 .4 .8 .9 .6 .5 
• .4 .4 1.2 1.3 1.3 .4 .1 .1 .4 1.1 .9 .9 
• .1 .1 1.0 1.3 1.3 .1 .0 .0 .0 .9 .9 .9 
• .0 .0 .8 1.2 1.2 .0 .0 .0 .0 .7 .8 .9 
• .0 .0 .7 1.0 1.0 .0 .0 .0 .0 .7 .6 .8 
• .0 .0 .5 1.0 1.0 .0 .0 .0 .0 .6 .5 .8 
• .0 .0 .4 1.0 1.0 .0 .0 .0 .0 .5 .5 .7 
• .0 .0 .5 .9 .9 .0 .0 .0 .0 .C .3 .7 
• .0 .0 .6 .9 .8 .0 .0 .0 .0 .6 .4 .7 
• .0 .0 .7 .9 .9 .0 .0 .0 .0 .8 .6 .7 
• .0 .0 .8 .9 .8 .0 .0 .0 .0 .7 .6 .5 
• .0 .0 .7 ,7 .8 .0 .0 .0 .0 .7 .6 .5 
• .0 .0 .8 .7 .8 .0 .0 .0 .0 .8 .7 .6 
• .0 .0 .8 .8 .9 .0 .0 .0 .0 .8 .7 .6 
• .0 .0 .9 .8 1.0 .0 .0 .0 .0 .9 .7 .6 
• .0 .0 1.0 .9 1.0 .0 .0 .0 .0 1.0 .8 .8 

.1 .2 1.1 .9 1.0 .0 .0 .0 .2 1.1 .8 .8 
• .5 .5 1.0 1.0 1.0 .5 .2 .2 .5 1.0 .8 .8 
• 1.0 1.0 .8 .8 .8 .9 .6 .6 1.0 .8 .4 .5 
• 1.0 1.3 .4 .4 .4 1.1 .9 9 1.3 .4 .1 .1 
• 1.0 1.3 .1 .1 .0 .9 .8 .9 1.3 .1 .0 .0 
• .8 1.2 .0 .0 .0 .7 .7 .9 1.2 .0 .0 .0 
• .7 1.0 .0 .0 .0 .7 .5 .9 1.0 .0 .0 .0 

• 
.5 1.0 .0 .0 .0 .6 .4 .8 1.0 .0 .0 .0 

• .5 1.0 .0 .0 .0 .7 .5 .7 1.0 .0 .0 .0 
• .5 .9 .0 .0 .0 .6 .4 .7 1.0 .0 .0 .0 
« .7 .9 .0 .0 .0 .8 .4 .7 .9 .0 .0 .0 
« .8 .8 .0 .0 .0 .8 .6 .6 .9 .0 .0 .0 

• 1.1 1.3 1.2 1.3 1.3 1.1 .9 .9 1.3 1.1 .9 ,9 
• 70 280 100 110 110 70 280 280 280 100 100 100 

THE HIGHEST CONCCNTRATtON OF 1.30 PPM OCCURRED AT RECEPTOR UC4 



JOS: CO WICHITA KANSAS - RAILROAD 13th tt. RUN: 13th tt ST. ANO RAILROAO PRENtRGER 
PAGE 4 

OATE : 6/18/97 
TIME : 17:21:45 

RECEPTOR - LINK MATRIX FOR THE ANGLE PRODUCING 
THE MAXIMUM CONCENTRATION FOR EACH UCEPTOR 

LINK a * 

CO/LINK (PPM) 
ANCLE (OECUES) 

REC1 REC2 REC3 
70 280 100 

REC4 
110 

REC5 
110 

RSC6 
70 

RSC7 
280 

REC8 
280 

REC9 
280 

REC10 UC11 
100 100 

REC1. 
100 

1 • .0 .5 .0 .0 .0 .0 .3 .3 .5 .0 .0 .0 
2 • .0 .6 .0 ,0 ,0 .0 .4 .4 .6 .0 .0 .0 
3 • .4 .0 .3 .3 .3 .4 .0 .0 .0 .2 .2 .2 
4 * .3 .0 .3 .4 .4 .3 .0 .0 .0 .3 .3 .3 
5 • .4 .0 .5 ,6 ,6 .4 .0 .0 .0 .4 .4 .4 
6 • .0 .2 .1 .0 .0 .0 .2 .2 .2 .2 .0 .0 
7 • .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 
8 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL30HC: UNE tOURCE OlSPERtlON MODEL • VERSION 2.0 Dated 95221 PÂ E 1 

JOI: CO WICHITA KANSAS • RAILROAD 13th St. RUN: 13th St ST. AND RAILROAD POmCRGER 

OATE : 6/18/97 
TIME : 17:22: 2 

Tht NODE fltg hts bttn ttt te C for ctlculsting CO svtrage*. 

SITE t METEOROLOGICAL VARIAOUt 

VS a .0 CM/S VO • .0 CM/S ZO • 175. CH 
U • 1.0 N/S cut • 4 (0) ATIN • 60. NINUTEt NIXH • 1000. N MM • .0 

LINK VMIABLEI 

LINK DEtCRtPTtON • LINK COOROINATEt (FT) • LtNetN 888 TTPf VPH EF H U V/C QUEUE 

' JW V. "!! 1"'...'.̂ ?'. <"> 
1. 13th st £• Appr. • •1000.0 •li.O .0 •11.0 • 1000. '"W.' AG 387.'21.60 42 0 
2. 13th St.EI Queue • •30.0 •li.O -536.6 -11.1 • 507. 270. AG 403. 100 0 0 22 0 14 25 7 
J 13th St.EI Dep. . .0 -11.0 1000.0 -li.O- 1000. 90. « 387 21.6 0 42 0 
4. 3th St.Wl Appr. . 1000.0 11.0 .0 11.0 • 1000. 270. AG 376 . 21.6 0 42 0 
5 13th st.ua Queue • 20.0 11.0 513.4 11.1 • 493 . 90. AG tta 100 0 0 22 0 14 M 1 
6. 13th St.wg Dtp. . .0 11.0 -1000.0 11.0 . 1000. 270 « " 2 0 ^'.0 
7. Rtl rood Appr. • .0 -1000.0 . 0 . 0 - 1000 . 360. AG 0. .0 0 50.0 
8. Rtllrotd Dtp. • .0 .0 .0 1000.0* 1000. 360. AG 0. .0 i 50.0 

wm 



JOI: CO WICHITA KAHSAS • RAILROAO 13th St. RUN: 13th St ST. AHO RAILROAD POSTMERGER 
PACE 2 

OATE : 6/18/97 
TIME : 17:22: 2 

ADDITIONAL QUEUE LINK PARAMETERS 

LINK OESCRIPTIOH • CYCLE REO CLE«RANCE APPROACH SATURATION IDLE SIGNAL ARRIVAL 
LENGTH TIME LOilT TIME VOL FLOW RATE EM FAC TYPE RATE 

• <tEC) (UC) (UC) (VPH) (VPHPL) (ga/hr) 

2. 13th St.EI Outut • 3000 480 3.0 387 1620 469.50 1 3 
5. Uth St.m Qutui • 3000 480 3.0 376 1620 469.50 1 3 

RECEPTOR LOCATIONS 

RECEPTOR 
COORDINATES (FT) 

Y Z 
1. REC 1 (SE CORNER) * 35.0 •35.0 6.0 
2. REC 2 (SU CORNER) * •35.0 •35.0 6.0 
3. REC 3 (NW CORNER) • •35.0 35 0 6.0 
4. REC 1. (NE CORNER) 35.0 5̂ 0 6.0 
5. REC S (NE NIO-13th S * 50.0 6.0 
6. REC 6 (SE MI0-13th S * 50.0 6.0 
7. REC 7 (U MIO-RR) 35.0 6.0 
8. UC 8 (SW MIO-RR) * •35.0 6.0 
9. REC 9 (SW MI0̂ 13th S • •50.0 6.0 
10. REC 10 (NW MI0̂ 13th • •50.0 6.0 
11. REC 11 (NW MIO-RR) * •35.0 . - «W 6.0 
12. UC 12 (NE NlO-RR) * 35.0 iO.O 6.0 



I 
I 
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I 

JOB: CO WlCHiTA KANSAS 

MODEL RESULTS 

RAILROAO 13th St. RUN: 13th sr ST. ANO RAILROAD POSTMERGER 
PAGE 3 

REHARKS : In seerch ef the angle eerreepending te 
the naxiM* cervtntrttion, only tht first 
snglt. ef tht sngltt with ssat aaxiajt 
eonctntrttione, is indictttd ss •axisus. 

WIND AHCLE RANGE: 0.-360. 

WIND 
ANCLE 
(OEGR) 

0. 
10. 
20. 
30. 
40. 
50. 
60. 
70. 
SO. 
90. 
100. 
110. 
1120. 
1130. 
140. 
150. 
1160. 
170. 
fiso. 
190. 
200. 

1210. 220. 
230. 
240. 
2S0. 
1260. 
1270. 
1280. 
290. 
300. 

1310. 
320. 
330. 
340. 
350. 

I 
1 
1 

li 
1 

li 
1̂  

2 

li 
3 
3 „ . 

•360. 
W1AX 

I 

I 
I 
I 
I 
I 
I 

OECR. 

CONCENTRATION 
(PPM) 

REC1 REC2 REC3 REC4 RECS REC6 ur^ RECS REC9 REC10 REC11 .EC12 
1.1 1.3 .0 .0 .0 1.2 .9 .9 1.6 .0 .0 .0 
1.2 1.1 .0 .0 .0 1.2 1.0 .7 1.5 .0 .0 .0 
1.2 .8 .0 .0 .0 1.2 1.0 .6 1.3 .0 .0 .0 
1.3 .7 .0 .0 .0 1.2 1.0 .7 1.3 .0 .1' .0 
1.3 .8 .0 .0 .0 1.3 1.1 .7 1.2 .0 .0 .0 
1.4 1.0 .0 .0 .0 1.4 1.2 .9 1.3 .0 .0 .0 
1.5 1.3 .0 .0 .0 1.5 1.3 1.7 1.4 .0 .0 .0 
1.6 1.5 .2 .2 .2 1.6 1.3 1.2 1.5 .1 .1 .0 
1.5 1.4 .8 .8 .8 1.5 1.1 1.1 1.5 .7 .3 .3 
1.1 1.1 1.5 1.6 1.6 1.1 .6 .7 1.1 1.4 .9 .9 
.5 .5 1.8 2.1 2.1 .5 .2 .2 .5 1.6 1.4 1.4 
.1 .1 1.4 2.2 2.2 .1 .0 .0 .0 1.3 1.4 1.6 
.0 .0 1.1 2.0 2.0 .0 .0 .0 .0 1.0 1.1 1.5 
.0 .0 .8 1.8 l.s .0 .0 .0 .0 .7 .8 1.3 
.0 .0 .6 1.7 1.7 .0 .0 .0 .0 .6 .6 13 
.0 .0 .5 1.6 1.6 .0 .0 .0 .0 .7 .6 1.2 
.0 .0 .6 1.5 1.5 .0 .0 .0 .0 .8 .4 1.2 
.0 .0 .8 1.6 1.5 .0 .0 .0 .0 1.0 .5 I.i' 
.0 .0 1.0 1.5 1.6 .0 .0 .0 .0 1.2 .8 1.1 
.0 .0 M 1.4 1.4 .0 .0 .0 .0 1.1 .9 .9 
.0 .0 1.1 1.2 1.4 .0 .0 .0 .0 1.1 1.0 .7 
.0 .0 1.2 1.1 1.4 .0 .0 .0 .0 1.3 1.0 .9 
.0 .0 1.3 1.0 1.5 .0 .0 .0 .0 1.3 1.1 .7 
.0 .0 1.4 1.2 1.5 .0 .0 .0 .0 1.4 1.1 .8 
.0 .0 1.5 1.3 1.6 .0 .c .0 .0 1.5 1.3 1.1 
.2 .2 1.7 1.4 1.6 .1 .0 .0 .2 1.7 1.3 1.2 
.7 .8 1.5 1.5 1.6 .7 .4 .3 .8 1.5 1.1 1.1 

1.5 1.6 1.1 1.1 1.1 l.< .9 .9 1.6 1.1 .6 .7 
1.6 2.1 .5 .5 .5 1.4 1.5 2.1 .5 .2 .2 
1.4 2.2 .1 .1 .0 1.2 1.3 1.6 2.2 .1 .0 .0 
1.0 2.0 .0 .0 .0 .9 1.0 1.5 2.0 .0 .0 .0 
.8 1.8 .0 .0 .0 .8 .7 1.4 l.s .0 .0 .0 
.7 1.7 .0 .0 .0 .8 .5 1.3 1.7 .0 .0 .0 
.6 1.6 .0 .0 .0 .9 .6 1.2 1.6 .0 .0 .0 
.7 l.J .0 .0 .0 1.0 .5 1.2 1.6 .0 .0 .0 
1.0 1.4 .0 .0 .0 1.2 .7 1.1 1.6 .0 .0 .0 
1.1 1.3 .0 .0 .0 1.2 .9 .9 1.6 .0 .0 .0 

1.6 2.2 1.8 2.2 2.2 1.6 1.4 1.6 2.2 1.7 1.4 1.6 
70 290 100 110 110 280 280 290 290 SO 100 110 

ITHE HIGHEST CONCENTRATION OF 2.20 PPM OCCURRED AT RECEPTOR REC4 



JM: CO WICHITA KANSAS - RAILROAD ISth tt. RUN: 13th tt tT. AND RAILROAD POSTMERGER 
PAGE 4 

OATE : 6/18/97 
TIME : 17:22: 2 

RECEPTOR - LINK MATRIX FM THE ANCLE PRODUCIHG 
THE MAXIMUM CONCENTRATION FM EACH RECEPTM 

LIHK f 

CO/LIMK (PPM) 
WIGLE (DEGREES) 

RE:I REC2 REC3 REC4 WC5 REC6 REC7 RECS REC9 UC10 UC11 RKC12 
70 290 IOC 110 110 280 280 290 290 2S0 100 110 

.0 .4 .0 .0 .0 .3 .3 .3 .4 .3 .0 .0 

.0 1.5 .0 .0 .0 .9 .9 1.1 1.5 1.0 .0 .0 

.4 .0 .3 .3 .3 .2 .0 .0 .0 .0 .2 .2 

.3 .0 .3 .4 .4 .0 .0 .0 .0 .0 .3 .3 

.9 .0 1.1 1.5 1.5 .0 .0 .0 .0 .0 .9 1.1 

.0 .3 .1 .0 .0 .2 .2 .2 .3 .4 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .3 .0 .0 .0 



CAL30HC: LIRE tOURCE OltPERtIM NOOEL • VERtIM 2.0 Otttd 95221 

JM: CO WICHITA KAMMt - RAILROAD CENTRAL RUN: CENTRAL ANO RAILROAD P9STNERGER 

OATE : 6/18/97 
TIME : 17:22:57 

Tht MODE fltg hts bttn stt te C fer celcultting CO tvtrtgts. 

SITE ( METEM0L06ICAL VARIASLEt 

PAGE 1 

Vt • .0 C/t 
U • 1.0 M/t 

LINK VARIASLEt 

LIHK DESCRIPTION 

VO .0 CH/t ZO • 175. CM 
CLAt • 4 (0) ATIN • 60. NINUTES HIXN • 1000. N Ml 

* LINK COOROINATEt (FT) LENGTH 8RG TYPE 
• XI YI X2 T2 • (FT) (DIG) 

• 1000.0 •12.0 .0 -12.0 • 1000. 90. AG 
• -40.0 •12.0 -579.7 -12.0 • 540. 270. AG 
• .0 •12.0 1000.0 •12.0 « 1000. 90. AG 
• 1000.0 12.0 .0 12.0 • 1000. 270. AG 
• 25.0 12.0 521.0 12.0 • 496. 90. AG 
• .0 12.0 • 1000.0 12.0 • 1000. 270. AG 
• .0 -1000.0 .0 .0 • 1000. 360. AG 

• 
.0 .0 .0 1000.0 m 1000. 360. AG 

.0 PPM 

EF H W V/C QUEUE 
(C/NI) (FT) (FT) (VEH) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

CEHTRAL El Appr. 
CSHTRAL El Ousut 
CEHTRAL El Dtp. 
CENTRAL m Appr. 
CENTRAL W 
CENTRAL.Wl Dtp. 
Rtilretd Appr. 

8. Rtilretd Dtp. 

421. 
395. 
421. 
386. 
395. 
386. 
0. 
0. 

21.6 
100.0 
21.6 
21.6 
100.0 
21.6 
.0 
.0 

.0 44.0 

.0 24.0 

.0 44.0 

.0 44.0 

.0 24.0 

.0 44.0 

.0 50.0 

.0 50.0 

.15 27.4 

.14 25.2 



JM: CO WICHITA KANSAS - RAILROAD CSHTRAL 

OATE : 6/18/97 
TIME : 17:22:57 

RUN: CENTRAL ANO RAILROAO POSTMERGER 
PACE 2 

AODITIMAL QUEUE LINK PARAMETERt 

LINK DESCRIPTION CYCLE REO CLEARANCE APPROACH UTUIATION IDLE tIGNAL ARRIVAL 
LENGTH TIME LOST TIME VOL FLOW RATE EN FAC TYPE RATE 
(SEC) (SEC) (tSC) (VPH) (VPMPL) (RHI/hr) ° 

2. CEHTRAL El Outut * 3000 470 3.0 421 1620 469.50 1 3 
5. CEHTRAL Wl Outut • 3000 470 3.0 386 1620 469.50 1 3 

RECEPTM LOCATIONS 

RECEPTM 
COORDINATES (FT) 

T I 
1. REC 1 (SE CMNER) 35.0 •35.0 6.0 
2. REC 2 (TJ CMNER) * •35.0 -35.0 6.0 
3. REC 3 (NW CMNER) * •35.0 35.0 6.0 
4 . REC 4 (NE CMNER) 35.0 35.0 6.0 
5. REC 5 (HE MID-13th S • 50.0 35.0 6.0 
6. REC 6 (SE MID-13th S * 50.0 •35.0 6.C 
7. REC 7 (SE MID-RR) 35.0 •50.0 6.0 
8. REC 8 (SW MIO-RR) • -35.0 •50.0 6.0 
9. REC 9 (SW MID-13th S • •50.0 -35.0 6.0 

10. REC 10 (NW NtO-13th • •50.0 35.0 6.0 
11. REC 11 (NW MIO-RR) * •35.0 50.0 6.0 
12. REC 12 (HE HIO-RR) * 35.0 50.0 6.0 

I 



I 
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JM: CO WICHITA KAHSAS - RAILROAD CEHTRAL 

MCOEL RESULTS 

RUN: CENTRAL AHO RAILROAD PREMERGER 
PACE 3 

REMARKS : In starch of tht tnglt eerrtsponding te 
the aaxiMi concsntratton, only tht fir*', 
tnglt, of the tngits with seat aaxiaut 
concentrttions, is indicated es aaxiaM. 

WIND ANCLE RAHtt: C.-360. 

WIND * CONCENTRATIM 
ANCLE * (PPM) 
lOeOR)* REC1 REC2 REC3 REC4 RECS REC6 UC7 RECS REC9 MC10 UC11 RCC12 

0. • .7 .6 .0 .0 .0 .8 .6 .5 .9 .0 .0 .0 
10. • .8 .5 .0 .0 .0 .8 .6 .4 .9 .0 .0 .0 
20. • .8 .5 .0 .0 .0 .8 .6 .3 .8 .0 .0 .0 
30. • .8 .5 .0 .0 .0 .8 .7 .6 .7 .0 .0 .0 
40. • .8 .7 .0 .0 .0 .8 .8 .6 .6 .0 .0 .0 
50. • 1.0 .8 .0 .0 .0 1.0 .8 .7 .8 .0 .0 .0 
60. • 1.0 .9 .0 .0 .0 1.0 .8 .8 .9 .0 .0 .0 
70. • 1.2 1.0 .2 .2 .2 1.2 .8 .8 .9 .2 
80. • 1.0 1.2 .6 .5 .5 1.0 ,7 .8 1.0 .6 .2 .2 
90. • .9 .8 1.0 1.1 1.0 .8 .4 .4 .9 .9 .6 .6 
100. • .5 .5 1.2 1.4 1.4 .5 .1 .1 .5 1.2 .9 .9 
110. • .1 .1 1.1 1.4 1.4 .1 .0 .0 .1 .9 .8 1.0 
120. • .0 .0 .8 1.3 1.3 .0 .0 .0 .0 .8 .7 .9 
130. • .0 .0 .7 1.1 1.1 .0 .0 .0 .0 .6 .5 .9 
140. • .0 .0 .5 1.0 1.0 .0 .0 .0 .0 .6 .5 .8 
150. • .0 .0 .5 1.0 1.0 .0 .0 .0 .0 .5 .5 .8 
160. • .0 .0 .5 1.0 1.0 .0 .0 .0 .0 .5 .4 .7 
170. • .0 .0 .5 .9 1.0 .0 .0 .0 .0 .7 .4 .7 
180. • .0 .0 .6 .9 1.0 .0 .0 .0 .0 .7 .5 .7 
190. • .0 .0 .7 .9 .9 .0 .0 .0 .0 .8 .6 .6 
200. • .0 .0 .7 .8 .8 .0 .0 .0 .0 .8 .6 .5 
210. • .0 .0 .8 .7 .9 .0 .0 .0 .0 .8 .6 .6 
220. • .0 .0 .8 .6 .9 .0 .0 .0 .0 .8 .7 .5 
230. • .3 .0 .9 .8 1.0 .0 .0 .0 .0 .9 .8 .5 
240. • .0 .0 1.1 .8 1.1 .0 .0 .0 .0 1.1 • 8 .7 
250. • .2 .2 1.1 1.1 1.0 .2 .0 .0 .2 1.1 .8 .8 
260. • .6 .6 1.1 1.1 1.1 .6 .2 .2 .6 1.1 .8 .8 
270. • .9 1.2 .8 .8 .8 1.0 .6 .6 1.1 .8 .4 .5 
280. • 1.3 1.3 .4 .5 .5 1.0 .9 .9 1.3 .4 .1 .2 
290. • 1.0 1.5 .1 .1 .1 .8 .8 1.0 1.5 .1 .0 .0 
300. • .7 1.2 .0 .0 .0 .8 .7 .9 1.2 .0 .0 .0 
310. • .6 1.1 .0 .0 .0 .6 .6 .9 1.2 .0 .0 .0 
320. • .6 .9 .0 .0 .0 .6 .5 .9 1.0 .0 .0 .0 
330. • .5 .9 .0 .0 .0 .6 .5 .7 1.0 .0 .0 .0 
340. • .6 .8 .0 .0 .0 .7 .4 .7 l.J .0 .0 .0 
JSO. • .7 .7 .0 .0 .0 .8 .4 .6 .9 .0 .0 .0 
360. • .7 .6 .0 .0 .0 .8 .6 .5 .9 .0 .0 .0 

MAX • 1.3 1.5 1.2 1.4 1.4 1.2 .9 1.0 1.5 1.2 .9 1.0 
OECR. • 280 290 100 100 100 70 280 290 290 100 100 110 

THE HIGHEST CMCEHTRATIM OF 1.50 PPM OCCURRED AT RECEPTM REC2 . 



JM: CO WICHITA KANSAS • MILROND CENTRAL 

OATE 
TIME 

6/18/97 
17:22:41 

RUN: CENTRAL AND RAILROAD PREMERGER 
PAGE 4 

RECEPTM • LIHK MATRIX FM THE ANGLE PRODUCIHG 
THE MAXIMUM CMCEHTRATIM FM EACH RECEPTM 

CO/LINK (PPM) 
ANGLE (DEGREES) 

LINK a 
IECI UC2 RECS UC4 UC5 REC6 REC7 REC8 REC9 REC10 REC11 UC13 
280 290 100 100 100 70 280 290 290 100 100 110 

.4 .5 .0 .0 .0 .0 .3 .3 .5 .0 .0 .0 

.4 .7 .0 .0 .0 .0 .4 .5 .7 .0 .0 .0 

.2 .0 .3 .3 .3 .5 .0 .0 .0 .3 .2 .2 

.0 .0 .4 .5 .5 .3 .0 .0 .0 .3 .3 .3 

.0 .0 .4 .6 .6 .4 .0 .0 .0 .4 .4 .5 

.3 .3 .1 .0 .0 .0 .2 .2 .3 .2 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL30MC: LIHE SOURU DISKRSIM MODEL - VERSIM 2.0 Ostod 95221 net i 

JM: CO WICHITA KANMS • RAILROAO CEHTML RUN: CENTRAL AND RAILROAO PREMtRGER 

OATE : 6/18/97 
TIHE : 17:22:41 

The NODE fleg hts been stt te C fer calculating CO everegea. 

SITE t METEMOLOCICAL VARIASLEt 

VS * .0 CM/S VO a .0 CN/t 20 • 179. CM 

U* 1.0 M/S CUS • 4 (0) ATIN > 60. NINUTEt NIXH - 1000. N AM8 • .0 

LINK VARIASLEt 

LIHK DESCRIPTION 

CUS • 4 (0) ATIN a 60. NINUTEt NIXH • 1000. N Al 

• LINK COOROINATEt (FT) • LENGTH MG TYPE 
• XI YI X2 T2 • (FT) (DIG) 

• 1000.0 -12.0 .0 -12.0 « 1000. 90. AG 
• •40.0 -12.0 •579.7 -12.0 • 540. 270. AG 
« .0 •12.0 1000.0 -12.0 • 1000. 90. AG 
• 1000.0 12.0 .0 12.0 * 1000. 27Q. AG 
• 25.0 12.0 521.0 12.0 • 496. 90. AG 
• .0 12.0 • 1000.0 12.0 • 1000. 270. AG 
• .0 -1000.0 .0 .0 • 1000. 360. AG 
• .0 .0 .0 1000.0 * 1000. 360. AG 

EF H W V/C QUEUE 
(6/MI) (FT) (FT) (VEH) 

1. CEHTRAL El Appr. • -1000.0 -12.0 . 0 -12.0 • 1000. 90. AG 421. 21.6 . 0 44.0 
2. CEHTRAL El Queue • -40.0 -12.0 -579.7 -12.0 • 540. 270. AG 164. 100.0 .0 24.0 14 27 4 
3. CEHTRAL El OOP. • .0 -12.0 1000.0 -12.0 " 1000 . 90. AG 421 21 6 0 44 0 
4. CENTRAL M Appr. • 1000.0 12.0 .0 12.0 • 1000. 270. AG 386. 21.6 . 0 44.0 
5. KHTRAL wa OtMtM • 25.0 12.0 521.0 12.0 • 496. 90. AG 164. 100.0 0 24 0 .13 25 2 
6. CEHTRAL.l« Dep. • .0 12.0 -1000.0 12.0 • 1000. 270. AG 386 . 21.6 0 44 0 
7. ReiIroed Appr. • .0 -1000.0 .0 .0* 1000. 360. AG 0. .0 io 50 0 
8. Railroed Dep. • .0 .0 .0 1000.0 ' 1000. 360. AG 0. .0 0 50 0 



JM: CO WICHITA KAHSAS - RAILROAO CEHTRAL 

DATE : 6/18/97 
TIME : 17:22:41 

ADOITIMAL QUEUE LIHK PARAMETERt 

RUN: CENTRAL ANO UILROAO PREMERGER 
PAGE 2 

LINK OESCRIPTIM • CYCLE REO CLEARANCE APPROACH tATURATIM IDLE tIGNAL 
• LENGTH TIME LMT TIME VOL FLOU RATE SH FAC TYPE 
• (KC) (KC) (KC) (VPH) (VPHPL) (ga/hr) 

2. CEHTRAL El Queue • 7200 470 3.0 421 1620 469.50 1 
5. CEHTRAL Wl Queue • 7200 470 3.0 386 1620 469.50 1 

ARRIVAL 
MTE 

RECEPTM LOCAT IMt 

RECEPTM 
COORDINATES (FT) 

T Z 
REC 1 (K CMNER) • 35.0 •35.0 6.0 
REC 2 (tw CMNER) • -35.0 -35.0 6.0 
REC 3 (NV CMNER) « -35.0 35.0 6.0 
REC 4 (HE CMNER) 35.0 35.0 6.0 
REC 5 (NE HID-13th S • 50.0 35.0 6.0 
REC 6 (SE HID-13th S « 50.0 -35.0 6.0 
REC 7 (SE MID-RR) • 35.0 •50.0 6.0 
REC 8 (SW MID-RR) • -35.0 •50.0 6.0 
REC 9 (SW MID̂ 13th S • -50.0 •35.0 6.0 
REC 10 (NW MI0̂ 13th * -50.0 35.0 6.0 
REC 11 (NW MID-RR) * -35.0 50.0 6.0 
REC 12 (HE MID-RR) • 35.0 50.0 6.0 
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JM: CO WICHITA KANSAS • RAILROAO Uth St. 

MODEL RESULTS 

RUN: 13th tt IT. AHD RR POtTNERC INC tPEEO 
PAK 3 

REMARKt : In search of the engle corresponding to 
the aaxiak* concentretien, only the first 
snglt, of tht tnglt* with ttat atxiaus 
cenctntrttiens, is indicsted es aBxiBUB. 

UIHO AHCLE RANK: 0.^360. 

WIND 
ANCLE 

CMCEHTRATIM 
(PPM) 

0. 
10. 
20. 
30. 
40. 
SO. 
60. 
70. 
80. 
90. 
100. 
110. 
120. 
130. 
140. 
ISO. 
160. 
170. 
180. 
190. 
200. 
210. 
220. 
230. 
240. 
250. 
260. 
270. 
280. 
290. 
300. 
310. 
320. 
330. 
340. 
350. 
360. 

.8 

.8 

.8 

.8 

.9 

.9 
1.0 
1.0 
.9 
.7 
.3 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.1 
.4 
.9 
1.0 
1.0 
.8 
.7 
.5 
.5 
.6 
.7 
.8 

.9 

.8 

.6 

.5 

.6 

.8 

.9 
1.0 
.9 
.7 
.3 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

.1 

.5 
1.0 
1.2 
1.3 
1.2 
1.1 
1.0 
1.0 
1.0 
.9 
.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.5 

.9 
1.1 
.9 
.8 
.7 
.5 
.4 
.5 
.6 
.7 
.8 
.7 
.8 
.9 
.9 
1.0 
1.1 
.9 
.7 
.3 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.4 

.9 
1.2 
1.3 
1.2 
1.1 
1.0 
1.0 
.9 
1.0 
1.0 
.9 
.8 
.7 
.8 
.9 
1.0 
.9 
1.0 
.8 
.4 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.4 

.9 
1.2 
1.3 
1.2 
1.1 
1.0 
1.0 
.9 
.9 
1.0 
.9 
.9 
.9 
.9 
1.0 
1.0 
1.0 
1.0 
.8 
.4 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

MAX 
OECR. 

1.0 
280 

1.3 
290 

1.1 
100 

1.3 
110 

1.3 
110 

REC6 REC7 REC8 REC9 REC10 UC11 REC12 

.8 .6 .6 1.0 .0 .0 .0 

.8 .7 .5 1.0 .0 .0 .0 

.8 .7 .4 .8 .0 .0 .0 

.8 .7 .6 .9 .0 .0 .0 

.9 .7 .5 .9 .0 .0 .0 

.9 .8 .6 .9 .0 .0 .0 
1.0 .8 .8 .9 .0 .0 .0 
1.0 .7 .8 1.0 .0 .0 .0 
.9 .6 .7 1.0 .4 .2 .1 
.7 .4 .4 .8 .9 .5 .5 
.3 .1 .1 .3 1.1 .8 .8 
.1 .0 .0 .0 .9 .9 .9 
.0 .0 .0 .0 .8 .8 .9 
.0 .0 .0 .0 .7 .6 .8 
.0 .0 .0 .0 .6 .5 .8 
.0 .0 .0 .0 .5 .5 .8 
.0 .0 .0 .0 .6 .3 .8 
.0 .0 .0 .0 .7 .4 .8 
.0 .0 .0 .0 .8 .6 .7 
.0 .0 .0 .0 .7 .6 .6 
.0 .0 .0 .0 .7 .7 .5 
.0 .0 .0 .0 .8 .7 .6 
.0 .0 .0 .0 .9 .7 .6 
.0 .0 .0 .0 .9 .7 .6 
.0 .0 .0 .0 1.0 .8 .8 
.0 .0 .0 .1 1.0 .8 .8 
.4 .2 .2 .4 .9 .7 .7 
.9 .5 .5 .9 .7 .4 .4 
1.0 .8 .8 1.2 .3 .1 .1 
.8 .8 .9 1.3 .1 .0 .0 
.7 .7 .9 1.2 .0 .0 .0 
.7 .5 .9 1.1 .0 .0 .0 
.6 .5 .8 1.0 .0 .0 .0 
.7 .5 .8 1.0 .0 .0 .0 
.7 .4 .8 1.0 .0 .0 .0 
.8 .5 .7 1.0 .0 .0 .0 
.8 .6 .6 1.0 .0 .0 .0 

1.0 .8 .9 1.3 1.1 .9 .9 
60 50 290 290 100 110 110 

THE HICHEIT CMCENTRATIOH OF 1.30 PPM OCCURRED AT RECEPTM UC4 



JM: CO WICHITA KAHUS • RAILROAO 13th tt. 

OATE 
TIME 

6/18/97 
17:22:20 

RUN: 13tr. tt tr. ANO RR POtTNERC IHC SPEED 
PAK 4 

RECEPTM • LINK MATRIX FM THE AHCLE PROOUCINC 
TNE MAXIMUM CMCEHTRATIM FM EACH RECEPTM 

LIHK • 

CO/LIHK (PPM) 
AHCLE (DECREES) 

RECl REC2 REC3 REC4 UC5 MC6 RCC7 REC8 REC9 REC10 REC11 REC12 
280 290 100 110 110 60 50 290 290 100 110 110 

.3 .4 .0 .0 .0 .0 .0 .3 .4 .0 .0 .0 

.4 .6 .0 .0 .0 .0 .0 .4 .6 .0 .0 .0 

.1 .0 .3 .3 .3 .4 .3 .0 .0 .2 .2 .2 

.0 .0 .3 .4 .4 .2 .2 .0 .0 .3 .3 .3 

.0 .0 .4 .6 .6 .4 .3 .0 .0 .4 .4 .4 

.2 .3 .1 .0 .0 .0 .0 .2 .3 .2 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL30HC: LIHE tOURCE OltPERtIM NOOEL • VERtIM 2.0 Dated 95221 

JM: CO WICHITA KANIAt • RAILROAD 13th tt. RUN: 13th tt H. ANO U POSTMERG IHC tPEED 

DATE : 6/18/97 
TIME : 17:22:20 

Tht NOOE fltg haa bttn stt to C fer celcultting CO tvtrtgee. 

SITE t METEOROLOGICAL VARIA8LES 

PAK 1 

VS • .0 CM/S 
U • 1.0 M/S 

LIHK VARIASLEt 

VD • .0 CN/t 
CLAt a 4 (0) 

ZO • 175. CM 
ATIN • 60. NINUTEt NIXH « 1000. N AM8 • .0 

LINK OEtCRIPTIM • LINK COORD NATES (FT) • LENGTH ORG TYPE VPH EF H W V/C QUEUE LINK OEtCRIPTIM 
• XI YI X2 Y2 • (FT) (DIG) (G/NI) (FT) (FT) (VEH 

1. 13th tt EB Appr. • •1000.0 -11.0 .0 •11.0 « 1000. 90. AG 387. 21.6 .0 42.0 
2. 13th tt.ES Queue • -30.0 -11.0 -264.3 •11.1 • 234. 270. AG 186. 100.0 .0 22.0 .13 11.9 
3. 13th tt.ES Dep. • .0 -11.0 1000.0 •11.0 • 1000. 90. AG 387. 21.6 .C 42.0 
4. 13th St.HO Appr. • 1000.0 11.0 .0 11.0 • 1000. 270. AG 376. 21.6 .0 42.0 
5. 13th St.wa Queue • 20.0 11.0 248.2 11.1 • 228. 90. AG 186. 100.0 .0 22.0 .13 11.6 
6. 13th St.wa Dep. • .0 11.0 •1000.0 11.0 • 1000. 270. AG 376. 21.6 .0 42.0 
7. Reilreed Appr. • .0 -1000.0 .0 .0 • 1000. 360. AG 0. .0 .0 50.0 
8. RtiI reed Dep. • .0 .0 .0 1000.0 • 1000. 360. AG 0. .0 .0 50.0 

I 
I 



JM: CO WICHITA KANSAS • RAILROAD 13th tt. RUN: 13th tt tT. ANO RR POtTNERC INC tPEEO 
PAK 2 

DATE 
TIME 

6/18/97 
17:22:20 

AOOITIONAL QUEUE LINK PARAMETERt 

LINK DESCRIPTIM CYCLE RED CLEARANCE APPROACH SATURATIM IDLE tlOMAL ARRIVAL 
LENGTH TIHE LMT TIME VOL FLOW RATE EN FAC TYPE RATE 

( K C ) ( K C ) ( K C ) (VPH) (VPNPL) (aa^hr) 

3000 222 3.0 387 1620 469.50 1 3 
3000 222 3.0 376 1620 469.50 1 3 

2. 13th tt.Et Queue 
5. 13th tt.ua Queue 

RECEPTM LOCAT IMt 

RECEPTM 
COOROINATEt (FT) 

Y 2 

1. REC 1 ( K CMNER) • 35.0 •35.0 6.0 
2. REC 2 (tw CMNER) • -35.0 -35.0 6.0 
3. REC 3 (NW CMNER) • -35.0 35.0 6.0 
4. REC 4 (HE CMNER) • 35.0 35.0 6.0 
5. REC 5 (HE HID^13th S * 50.0 35.0 6.0 
6. REC 6 (SE MID-13th S • 50.0 -35.0 6.0 
7. REC 7 ( U NIO-RR) • 35.0 -50.0 6.0 
8. REC 8 (SU MID-RR) • •35.0 -50.0 6.0 
9. REC 9 (SU MI0-13th S « •50.0 •35.0 6.0 

10. REC 10 (HW MI0-13th • •50.0 35.0 6.0 
11. REC 11 (HW MID-RR) * 35.0 50.0 6.0 
12. REC 12 (ME MIO-RR) * 3».0 50.0 6.0 



I 
I 
I 
i 

J M : CO WICHITA KAHSAS • RAILROAD CEHTRAL 

MCOEL RESULTS 

RUN: CENTRAL AND RAILROAD POSTMCRKR 
PAGE 3 

REHARKS : in setreh of cht tnglt corrttpending te 
the nexiaiM concentrttion, only tht firtt 
snglt, of th* tnglt* with latt atxiaut 
conetntritiont, i« indictttd t* aaxiaua. 

, UINO ANCLE RANK: 0.-360. 

• wINO • 
^AHCLE • 

(OECR)* 

CMCEHTRATIM 
(P6M) 

RECl IIEC2 REC3 REC4 RECS REC6 REC7 REC8 REC9 REC10 UC11 R(C12 

1 ' 1.1 .8 .0 .0 .0 1.2 .8 .7 1.5 .0 .0 .0 

• 10. • 1.2 .6 .0 .0 .0 1.2 .9 .4 1.3 .0 .0 .0 
• 20. • 1.2 .5 .0 .0 .0 1.2 1.0 .3 1.1 .0 .0 .0 

30. • 1.2 .6 .0 .0 .0 1.2 1.0 .6 .9 .0 .0 .0 
_ 40. • 1.3 .8 .0 .0 .0 1.3 1.2 .8 .9 .0 .0 .0 

• 50. • 1.4 1.0 .0 .0 .0 1.4 1.2 1.0 1.1 .0 .0 .0 

• 60. • 1.5 1.2 .0 .0 .0 1.5 1.3 1.1 1.3 .0 .0 .0 

" 70. • 1.7 1.5 .2 .3 .3 1.7 1.2 1.2 1.3 .2 .1 .1 

80. • 1.5 1.7 .9 .8 .8 1.5 1.1 1.1 1.5 .8 .4 .3 

m ^- ' 1.2 1.1 1.5 1.7 1.7 1.1 .6 .7 1.2 1.4 .9 .9 
• lOO. • .6 .6 1.8 2.3 2.3 .6 .2 .2 .6 1.7 1.4 1.5 

•̂ 12- * .1 .1 1.6 2.3 2.3 .1 .0 .0 .1 1.2 1.3 1.6 
^ 1 2 0 . • .0 .0 1.0 2.2 2.2 .0 .0 .0 .0 1.0 1.1 1.9 

130. • .0 .0 .8 1.8 1.8 .0 .0 .0 .0 .7 .7 l.s 
—140. • .0 .0 .6 1.7 1.7 .0 .0 .0 .0 .6 .S 1.3 

•l50. • .0 .0 .5 1.7 1.6 .0 .0 .0 .0 .6 .5 1.3 

W$2- ' .0 .0 .5 1.6 1.6 .0 .0 .0 .0 .6 .4 1.2 
^ 1 7 0 . • .0 .0 .6 1.6 1.6 .0 .0 .0 .0 .9 .5 1.2 

180. • .0 .0 .8 1.5 1.6 .0 .0 .0 .0 1.1 .6 1.1 
^ 1 9 0 . • .0 .0 .9 1.3 1.6 .0 .0 .0 .0 1.2 .8 .9 
• 2 0 0 . • .0 .0 1.1 1.1 1.4 .0 .0 .!> .0 1.2 .9 .7 
• 2 1 0 . • .0 .0 1.2 .9 1.4 .0 .0 .0 .0 1.2 1.0 .• 
^ 2 2 0 . • .0 .0 1.3 .9 1.5 .0 .0 .0 .0 1.3 1.1 .7 

230. • .0 .0 1.3 1.1 1.5 .0 .0 .0 .0 1.3 1.2 .8 

mi^- ' .0 .0 .1.6 1.2 1.6 .0 .0 .0 .0 1.6 1.3 1.1 
* .2 .3 1.7 1.5 1.5 .2 .1 .1 .3 1.6 1.3 1.2 

m^- ' .8 .9 1.6 1.6 1.6 .8 .4 .4 .9 1.6 1.1 1.1 
" 2 7 0 . • 1.4 1.8 1.1 1.1 1.1 1.5 .9 1.0 1.7 1.1 .6 .7 

280. * 1.8 2.3 .5 .6 .6 1.5 1.4 1.5 2.2 .5 .2 .2 

itf̂ S- * 1.3 2.4 .1 .1 .1 1.1 1.2 1.6 2.4 .1 .0 .0 
Koo. • .9 2.0 .0 .0 .0 .9 1.0 1.6 2.1 .0 .0 .0 

Wl°- ' .7 1.8 .0 .0 .0 .8 .7 1.5 1.9 .0 .0 .0 
~ 2 0 . • .6 1.6 .0 .0 .0 .7 .6 1.3 1.7 .0 .0 .0 

330. • .6 1.4 .0 .0 .0 .9 .6 1 2 1.7 .0 .0 .0 

mtt°- ' .7 1.2 .0 .0 .0 1.0 .5 1.0 1.6 .0 .0 .0 
.9 1.0 .0 .0 .0 1.1 .6 .9 1.6 .0 .0 .0 

« 6 0 . • 1.1 .8 .0 .0 .0 1.2 .8 .7 1.5 .0 .0 .0 

MAX * 
mtQt. • 

1.8 
280 

2.4 
290 

1.8 
100 

2.3 
110 

2.3 
110 

1.7 
70 

1.4 
280 

1.6 
290 

2.4 
290 

1.7 
100 

1.4 
100 

1.6 
110 

HE HIGHEST CMCEHTRATIM OF 2.40 PPM OCCUUEO AT RECEPTM REC2 



JOI: CO UI CHITA KAHSAS • RAILROAO CEHTRAL 

OATE : 6/18/97 
TIME : 17:22:57 

RUN: CEHTRAL AHO RAILROAO POSTHERKR 
PAK 4 

RECEPTM • LiHK MATRIX FM THE AHCLE PRODUCING 
THE MAXIMUM CMCEHTRATIM FM EACH RECEPTM 

CO/LIHK (PPM) 
AHCLE (DEGREES) 

RECl REC2 REC3 REC4 RECS REC6 REC7 RECS REC9 REC10 REC11 RECl] 
K « • 280 290 100 no 110 70 280 290 290 IOC 100 110 

1 • .4 .5 .0 .0 .0 .0 .3 .3 .5 .0 .0 .0 
2 • .9 1.6 .0 .0 .0 .0 .9 1.1 1.6 .0 .0 .0 
3 • .2 .0 .3 .3 .3 .5 .0 .0 .0 .3 .2 .2 
4 • .0 .0 .4 .4 .4 .3 .0 .0 .C .3 .3 .3 

s • .0 .0 1.0 1.6 1.6 .9 .0 .0 .0 .9 .9 1.1 
6 • .3 .3 .1 .0 .0 .0 .2 .2 .3 .2 .0 .0 
7 • .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 
8 • .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL30HC: LIHE SOURCE OISPERSIM MODEL • VERtIM 2.0 Dated 95221 p,^ , 

JM: CO WICHITA KANtAt • RAILROAD CEHTRAL RUN: CENTRAL ANO RAILROAD POSTNtRC INC tPEEO 

OATE : 6/18/97 
TIME : 17:23:14 

The MODE fltg ht* bttn ttt to C for celcultting CO everegea. . 

SITE t METEMOLOCICAL VARIA8LES 

VS • .0 CM/S VO « .0 CM/8 ZO • 175. CM 
1-0 N/S CLAS- 4 (0) ATIN - 60. NINUTEt NIXH - 1000. H AM8 • .0 PPM 

LIHK VARIASLEt 

LIHK OESCRIPTIM - LIHK COOROIHATEt (FT) • LENGTH UG TYPE VPH EF H W V/" QUEUE 
" « 12 • (FT) (DIG) tumii f»TWfT» T l S ! 

1. CEHTRAL El Appr. 
2. CEHTRAL El Queue 
3. CEHTRAL El Dep. 

•1000.0 •12.0 .0 •12.0 • 1000. 90. AG 
•40.0 •12.0 •294.9 -12.0 • 235. 270. AG 

.0 •':.o 1000.0 •12.0 « 1000. 90. AG 
1000.0 12.0 .0 12.0 • 1000. 270. AG 
25.0 12.0 259.3 12.0 • 234. 90. AG 
.0 12.0 •1000.0 12.0 • 1000. 270. AG 
.0 -1000.0 .0 .0 • 1000. 360. AG 
.0 .0 .0 1000.0 • 1000. 360. AG 

(FT) (DIG) (C/HI) (FT) (FT) * (VEH) 

421. 21.6 .0 44.0 
186. 100.0 .0 24.0 .14 12.9 
421. 21.6 .0 44.0 

4. CEHTRAL wa Appr. • 1000.0 12.0 . 0 12.0 • 1000.' 27o' AG 316* 21 6 0 iia 
5. CEHTRAL Wl Queue • 25.0 12.0 259.3 12 0 • S 9o' AG 186* loo'o a ^ ' 2 IT M O 
6. CEHIRAL^^WR Oep. • .0 12.0 -1000.0 lliS • IMO 270! M M. ft 6 Q UO 
7. Railroed Appr. • .0 -1000.0 . 0 . 0 * 1000 360 AG 0 0 a taa 
8. Railroad Oep. • .0 . 0 . 0 1000.0 - l ^ ? S ' " 



JOI: CO WICHITA KANSAS - RAILROAO CENTRAL 

OATE 
TIME 

4/18/97 
17:23:14 

RUN: CENTRAL ANO RAILROAD POSTMERG INC SPEED 
PAK 2 

AOUITIMAL QUEUE LINK PARAMETERt 

LINK OESCRIPTIM CYCLE RED CLEARANK APPAfUCH SATURATIM IDLE tIGNAL 
LENGTH TIME LOST TIME VOL FLOU RATE EN FAC TYPE 

(SEC) (SEC) (SEC) (VPH) (VPHPL) ( |a /hr ) 

2. CENTRAL E l Qutue 3000 222 3.0 421 1620 449.50 1 
5. CEHTRAL Wl Queue 3000 222 3.0 386 1620 469.50 1 

AMIVAl 
RATI 

RECEPTM LOCATIONS 

RECEPTM 
COORDIHATES (FT) 

T 2 

1. REC 1 (SE CMHER) 35.0 •35.0 6.0 
2. REC 2 (SW CMHER) •35.0 -35.0 6.0 
3. REC 3 (HW CMHER) * •35.0 35.0 6.0 
4. REC 4 (NE CMHER) 35.0 35.0 6.0 
5. REC 5 (HE MID^13th S • 50.0 35.0 6.0 
6. REC 6 (SE MI0^13th S • 50.0 •35.0 6.0 
7. REC 7 (SE MIO-RR) • 35.0 -50.0 6.0 
8. REC 8 (SW MID-RR) * •35.0 -50.0 6.0 
9. REC 9 (SU MlO-13ch S • •50.0 •35.0 6.0 

10. REC 10 (NW MID-13th • •50.0 35.0 6.0 
11. REC 11 (NU MIO-RR) * -35.0 50.0 6.0 
12. REC 12 (NE MIO-RR) * 35.0 50.0 6.0 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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JM: CO UlCHITA KAHSAS • RAILROAO CEHTRAL 

MODEL RESULTS 

RUN: CEHTRAL ANO RAIUIOAD POtTMIRG IHC SPfEO 
PAK 3 

REHARKS : In setreh of tht tnglt eerrtsponding to 
tht mtxisui eenctntratiXI, only tht firat 
tnglt, of tht tnglt* with saa* aaxiaMi 
conctntrations, i * indictttd ts aaxiaua. 

WIHO AHCLE RAHCE: 0.-360. 

WIND • 
AHCLE • 
(OECR)* 

CMCEHTRATIM 
(PPM) 

REC1 REC2 REC3 REC4 RECS REC6 REC7 REC8 REC9 REC10 UC11 REC12 

0. • .8 .6 .0 .0 .0 .8 .6 .5 1.0 .0 .0 .0 
10. * .8 .6 .0 .0 .0 .8 .7 .4 .9 .0 .0 .0 
20. • .8 .5 .0 .0 .0 .8 .7 .3 .8 .0 .0 .0 
30. * .9 .5 .0 .0 .0 .9 .7 .6 .7 .0 0 .0 
40. • .9 .7 .0 .0 .0 .9 .8 .6 .7 .0 .0 .0 
50. • 1.0 .8 .0 .0 .0 1.0 .8 .7 .8 .0 .0 .0 
60. • 1.0 .9 .0 .0 .0 1.0 .8 .8 .9 .0 .0 .0 
70. • 1.2 1.0 .1 .1 .1 1.1 .8 .8 .9 .1 .0 .0 
80. • .9 1.2 .6 .5 .5 .9 .7 .7 1.0 .6 .2 .2 
90. • .8 .8 .9 1.0 1.0 .7 .4 .4 .9 .9 .5 ,5 
100. • .4 .4 1.2 1.4 1.4 .4 .1 .1 .5 1.1 .8 .8 
110. * .1 .1 1,1 1.4 1.4 .1 .0 .0 .1 .9 .8 .9 
120. • .0 .0 .8 1.4 1.4 .0 .0 .0 .0 .8 .8 1.0 
130. • .0 .0 .7 1.1 1.1 .0 .0 .0 .0 .7 .5 1.0 
140. * .0 .0 .5 1.1 1.1 .0 .0 .0 .0 .6 .5 .8 
150. • .0 .0 .5 1.0 1.0 .0 .0 .0 .0 .6 .5 .8 
160. • .0 .0 .5 1.0 1.0 .0 .0 .0 .0 .5 .4 .8 
170. * .0 .0 .6 1.0 1.0 .0 .0 .0 .0 .7 .5 .8 
180. • .0 .0 .6 1.0 1.0 .0 .0 .0 .0 .8 .5 .7 
190. • .0 .0 .7 .9 1.0 .0 .0 .0 .0 .8 .6 .6 
200. • .0 .0 .3 .8 .9 .0 .0 .0 .0 .8 .6 .6 
210. • .0 .0 .8 .7 .9 .0 .0 .0 .0 .9 .7 .6 
220. * .0 .0 .9 .7 1.0 .0 .0 .0 .0 .9 .7 .5 
230. * .0 .0 .9 .8 1.0 .0 .0 .0 .0 .9 .8 .6 
240. * .0 .0 1.1 .8 1.1 .0 .0 .0 .0 1.1 .8 .7 
250. • .1 1.1 1.1 1.0 .1 .0 .0 .1 1.1 .8 .8 
260. * .6 .6 1.1 1.1 1.1 .5 .2 .2 .6 1.1 .7 .7 
270. • .9 1.1 .7 .8 .8 1.0 .5 .5 1.0 .7 .4 .4 
280. • 1.3 1.3 .3 .5 .5 1.0 .8 .9 1.3 .3 .1 .1 
290. • 1.0 1.5 .1 .1 .1 .8 .8 1.0 1.5 .1 .0 .0 
300. • .7 1.3 .0 .0 .0 .8 .7 1.0 1.3 .0 .0 .0 
310. • .7 1.2 .0 .0 .0 .6 .6 .9 1.2 .0 .0 .0 
320. * .6 1.0 .0 .3 .0 .6 .9 .9 1.1 .0 .0 .0 
330. • .6 .9 .0 .0 .0 .7 .5 .8 1.0 .0 .0 .0 
J40. • .6 .9 .0 .0 .0 .7 .4 .7 1.0 .0 .0 .0 
350. • .7 .7 .0 .0 .0 .8 .4 .6 1.0 .0 .0 .0 
360. • .8 .6 .0 .0 .0 .8 .5 1.0 .0 .0 .0 

MAX • 
DECR. * 

1.3 
280 

1.5 
290 

1.2 
100 

1.4 
100 

1.4 
100 

1.1 
70 

. i 
40 

1.0 
290 

1.5 
290 

1.1 
100 

.8 
120 

1.0 
120 

THE HIGHEST CMCEHTRATIM OF 1.50 PPM OCCUUEO AT REKPTM REC2 



JM: CO WICHITA KAHSAS • RAILROAO CEHTRAL RUN: CENTRAL ANO RAILROAD POtTMERG UC SPEED ' 

OATE : 6/18/97 
riME : 17:23:14 

RECEPTM - llHK MATRIX FM THE AHCLE PRODUCIHG 
THE MAXIMUM CMCEHTRATIM FM EACH RECEPTM 

• CO/LIHK (PPM) 
AHCLE (DECREES) 

m RECl REC2 REC3 REC4 REC5 REC6 REC7 RECS REC9 REC10 REC11 RECl] 
K • • 280 290 100 100 100 70 40 290 290 100 120 120 

1 • .4 .5 .0 .0 .0 .0 .0 .3 .5 .0 .0 .0 
2 • .4 .7 .0 .0 .0 .0 .0 .5 .7 .0 .0 .0 
3 • .2 .0 .3 .3 .3 .5 .3 .0 .0 .3 .2 .2 
4 • .0 .0 .4 .5 .5 .3 .2 .0 .0 .3 .2 .3 
5 • .0 .0 .4 .6 .6 .3 .3 .0 .0 .3 .3 .5 
6 • .3 .3 .1 .0 .3 .0 .0 .2 .3 .2 .1 .0 
7 • .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 
a • .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL3aHC: LIHE SOURCE OISPERSIM MODEL • VERtIM 2.0 Dated 95221 

JOI: UlCHITA KS • RAILROAO PAWNEE St. RUN: PAWNEE ST. ANO RR, PREMERKR 

OATE 
TIHE 

6/18/97 
17:23:45 

Tht MQOE fltg hPS bttn stt to C for calculating CO avtrtgo*. 

SlTc I METEMOLOCICAL VARIA81ES 

VS > .0 CM/S VO * .0 CM/S ZO • 175. CM 
U « 1.0 M/S CLAt • 4 (0) AT IN • 60. NINUTEt HIXN • 1000. N AMI 1 • .0 PPM 
LINK VARIA8LES 

LINK DESCRIPTIM LINK COMDIHATEt (FT) • LENGTH 8RG TYPE VPH EF 
• XI YI X2 Y7 • (FT) (OSG) (G/HI 

1. PAWNEE E8 Appr. • •lOOO.O •10.0 .0 -10.0 • 1000. 90. AG 585. 29.3 
2. PAWNEE El Queue -30.0 -10.0 -729.3 -10.2 • 699. 270. AG 153. 100.0 
3. PAWNEE El Dtp. .0 -10.0 1000.0 -10.0 « 1000. 90. AC 585. 29.3 
4. PAWNEE Wl Appr. • 1000.0 10.0 .0 10.0 » 1000. 270. AG 670. 25.3 
S. PAWNEE wl Outut 20.0 10.0 822.3 10.2 • 802. 90. AG 153. 100.0 
6. PAWNEE Wl Dtp. .0 10.0 • 1000.0 10.0 • 1000. 270. AG 670. £3.3 
7. Rtllrotd Appr. .0 -1000.0 .0 .0 1000. 360. AG 0. .0 
8. Railroad Oep. .0 .0 .0 1000.0 • 1000. 360. AG 0. .0 



JM: WICHITA KS • RAILROAO PAWNEE St. RUN: PAWNEE tT. ANO RR, PREMERKR 
PAK 2 

OATE : 6/18/97 
TIME : 17:23:45 

ADDITIONAL QUEUE LIHK PARAMETERS 

LiHK OESCRIPTIM • CYCLE RSD CLEARANK APPROACH SATURATIM IDLE 
LEHGTH TIME LOST TIME VOL FLOW RATE EM FAC 

• (SEC) ( K C ) ( K C ) (VPH) (VPHPL) (ga/hr) 

2. PAWNEE E l Queue • 7200 438 3.0 585 1620 469.50 
5. PAWNEE Wl Queue • 7200 438 3.0 670 1620 469.50 

RECEPTM LOCAT IMt 

COOROINATEt (FT) • 
RECEPTM X Y Z * 

1. REC 1 (SE CMHER) 35.0 -35.0 6.0 • 
2. REC 2 (SU CMHER) -35.0 •35.0 6.0 * 
3. REC 3 (HW CMHER) -35.0 35.0 6.0 • 
4. REC 4 (HE CMHER) 35.0 35.0 6.0 • 
5. REC 5 (NE NIO-13th S 50.0 35.0 6.0 • 
6. REC 6 (SE MID-13th S 50.0 •35.0 6.0 • 
7. REC 7 (SE MIO-RR) 35.0 •50.0 6.0 * 
8. REC 8 (SW MID-RR) -35.0 •50.0 6.0 • 
9 . REC 9 (SW NIO-13th S -50.0 •35.0 6.0 • 

IC. REC I J (NW Nl0-I3th •50.0 35.0 6.0 • 
11. REC 11 (HW MIO-RR) -35.0 50.0 6.0 • 
12. REC 12 (HE MIO-RR) 35.0 50.0 6.0 • 

SIGNAL 
TYPE 

AMIVAI 
RATE 



I 
I 
I 
I 
I 
I 

JM: WICHITA KS • RAILROAO PAUNEE St. 

HOOEL RESULTS 

RUN: PAWNCE ST. ANO RR, PREMERKR 
PAK 3 

REMARKS : In search of the snglt eerrtsponding to 
tht aaxiMua conctntrttion, only tht firtt 
tnglt, of tht angles with ttat atxiaiai 
eonctntrstions, is indictttd ts eaxinus. 

WI..'0 ANGLE RAHCE: 0.-360. 

WIHO 
ANCLE 
1(0E(W> 

10. 

1 20. 
30. 
40. 
50. 
60. 

1 70. 
80. 
90. 
100. 
110. 

•

120. 
130. 
140. 
150. 
160. 

1170. 180. 
190. 
200. 
210. 

^20. 
K30. 
H40. 
•250. 

260. 
^ 7 0 . 
K80. 
K90. 
^00. 

310. 
^20. 
B30. 
B40. 

^so. 
360. MX 
ECR. 

CMCEHTRATIM 
(PPM) 

RECl REC2 REC3 REC4 RECS REC6 REC7 REC8 REC9 REC10 RICH REC12 

1.1 1.2 .0 .0 .0 1.2 .9 .9 1.3 .0 .0 .0 
1.1 i.a .0 .0 .0 1.1 .9 .7 1.2 .0 .0 .0 
1.1 .9 .0 .0 .0 1.1 .9 .8 1.1 .0 .0 .0 
1.2 1.0 .0 .0 .0 1.2 .9 .9 1.2 .0 .0 .0 
1.2 1.0 .0 .0 .0 1.2 .9 .8 1.2 .0 .0 .0 
1.4 1.2 .0 .0 .0 1.4 1.1 1.1 1.2 .0 .0 .0 
1.4 1.3 .0 .0 .0 1.4 1.2 1.2 1.3 .0 .0 .0 
1.6 1.5 .2 .2 .2 1.6 1.2 1.2 1.6 .1 .0 .0 
1.6 1.6 .6 .7 .7 1.6 1.2 1.2 1.6 .7 .4 .4 
1.1 1.2 1.4 1.4 1.4 1.1 .8 .9 1.2 1.3 .9 .9 
.5 .5 1.7 1.8 1.8 .5 .3 .3 .6 1.7 1.4 1.3 
.1 .1 1.6 1.8 1.8 .1 .0 .0 .1 1.7 1.2 1.4 
.0 .0 1.4 1.6 1.6 .0 .0 .0 .0 1.3 1.0 1.2 
.0 .0 1.1 1.5 1.5 .0 .c .0 .0 1.1 .9 1.1 
.0 .0 1.0 1.4 1.4 .0 .0 .0 .0 1.1 .9 1.0 
.0 .0 .9 1.3 1.2 .0 .0 .0 .0 1.0 .7 1.0 
.0 .0 1.0 1.2 1.2 .0 .0 .0 .0 1.0 .8 1.0 
.0 .0 .9 1.2 1.2 .0 .0 .0 .0 1.0 .8 1.0 
.0 .0 1.0 1.2 1.2 .0 .0 .0 .0 1.1 .8 1.0 
.0 .0 1.0 1.1 1.2 .0 .0 .0 .0 1.1 .9 .9 
.0 .0 1.1 1.2 1.2 .0 .0 .0 .0 1.1 .9 1.0 
.0 .0 1.2 1.1 1.3 .0 .0 .0 .0 1.1 .9 .8 
.0 .0 .1.3 1.2 1.3 .0 .0 .0 .0 1.3 .9 .9 
.0 .0 1.3 1.2 1.3 .0 .0 .0 .0 1.3 1.1 1.0 
.0 .0 1.4 1.4 1.6 .0 .0 .0 .0 1.4 1.1 1.0 
.1 .1 1.7 1.6 1.8 .1 .0 .0 .1 1.7 1.3 1.2 
.6 .6 1.6 1.6 1.6 .7 .3 .3 .6 1.6 1.2 1.3 
1.3 1.3 1.2 1.2 1.2 1.3 .9 .8 1.3 1.2 .8 .8 
1.7 1.8 .6 .5 .6 1.6 1.2 1.3 1.8 .6 .4 .4 
1.5 1.7 .1 .1 .1 1.5 1.2 1.3 1.7 .1 .0 .0 
1.3 1.6 .0 .0 .0 1.1 1.1 1.3 1.6 .0 .0 .0 
1.1 1.6 .0 .0 .0 1,1 1.0 1.1 1.6 .0 .0 .0 
.9 1.3 .0 .0 .0 1.1 .7 1.0 1.3 .0 .0 .0 
1.0 1.3 .0 .0 .0 1.1 .8 1.0 1.3 .0 .0 .0 
.9 1.2 .0 .0 .0 1.0 .8 1.0 1.2 .0 .0 .0 
1.0 1.1 .0 .0 .0 1.1 .7 .9 1.2 .0 .0 .0 
1.1 1.2 .0 .0 .0 1.2 .9 .9 1.3 .0 .0 .0 

1.7 
280 

1.8 
280 

1.7 
100 

1.8 
100 

1.8 
290 

1.6 
70 

1.2 
60 

1.3 
280 

1.8 
280 

1.7 
100 

1.4 
100 

1.4 
110 

THE HIGHEST CONCEHTRATIM OF 1.80 PPM OCCUMEO AT RECEPTM RCC9 



PAK 4 
JM: WICHITA KS • RAILROAO PAWNEE tt. RUN: PAWNEE tT. ANO RR, PREMERKR 

OATE : 6/18/97 
TIME : 17:23:45 

RECEPTM - LIHK MATRIX FM THE AH6LE PRODUCIHG 
THE MAXIMUM CMCEHTRATIM FM EACH RECEPTM 

• CO/LIHK (PPM) 
ANCLE (DECREES) 

RECl REC2 REC3 REC4 RECS REC6 REC7 REC8 REC9 REC10 REC11 REC19 
I'.MK » • 280 280 100 100 250 70 60 280 280 100 100 110 

1 • .6 .8 .0 .0 .4 .0 .0 .5 .8 .0 .0 .0 
2 • .4 .5 .0 .0 .3 .0 .0 .4 .5 .0 .0 .0 
3 * .2 .0 .4 .4 .1 .7 .5 .0 .0 .4 .4 .4 
4 * .0 .0 .7 .9 .4 .5 .4 .0 .0 .6 .6 .6 
5 « .0 .0 .4 .5 .1 .4 .3 .0 .0 .4 .4 .4 
6 * .5 .5 .2 .0 .5 .0 .0 .4 .5 .3 .0 .0 
7 • .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 
8 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL30HC: LIHE SOURCE OISPERSIM MODEL • VERtIM 2.0 Oattd 99221 

JM: WICHITA KS • RAILROAD PAWKE tt. RUN: PAWNEE tT. ANO RR, POSTHERKR 

OATE : 6/18/97 
TIME : 17:24: 5 

Tht NOOE fltg htt bt*^ tet te C for calculating CO tvtrtgee. 

SITE t METEMOLOCICAL VARIASUt 

PAK 1 

VS • .0 CM/S VO • .0 CH/t 20 • 175. CM 
U > 1.0 M/S CLAS « 4 (0) ATIN • 60. NINUTEt NIXH • 1000. N AM 1 • .0 PPM 
LINK VARIASLEt 

LINK 0ESCRIPT!M * LINK COOROINATEt (FT) * LENGTH 886 TYPE VPH EF H U V/C QUEUE 
• XI YI X2 Y2 (FT) (DIG) iC/MI) (FT) (FT) (VEH 

1. PAWNEE El Appr. • •1000.0 •10.0 .0 -10.0 • 1000. 90. AG 585. 25.3 .0 40.0 
2. PAWNEE El Queue •30.0 •10.0 -729.3 -10.2 • 699. 270. AG 368. 100.0 .0 20.0 .21 35.5 
3. PAWNEE El Oep. .0 -10.0 1000.0 -10.0 • 1000. 90. AG 585. 29.3 .0 40.0 
4. PAUNEE WB Appr. * 1000.0 10.0 .0 10.0 • 1000. 270. AG 670. 29.3 .0 40.0 
S. PAWNEE W8 Queue * 20.0 10.0 822.3 10.2 • 802. 90. AG 368. 100.0 .0 20.0 .24 40.8 
6. PAWNEE W8 Dep. .0 1'J.O • 1300.0 10.0 • 1000. 270. AG 670. 29.3 .0 40.0 
7. Rtitreed Appr. * .0 -1000.0 .0 .0 • 1000. 360. AC 0. .0 .0 50.0 
8. Reilreed Dep. .0 .0 .0 1000.0 • 1000. 360. AG 0. .0 .0 50.0 



JM: UlCHITA KS - RAILROAO PAUNEE St. 

OATE 
TIME 

6/18/97 
17:24: 5 

RUN: PAUNEE ST. AND RR, POSTHERKR 
PAK 2 

AODITIMAL QUEUE LINK PARAMETERt 

LINK DESCRIPTIM • CYCLE REO CLEARANK APPROACH tATURATIM IDLE SIGNAL 
• LEHGTH TINE LOST TIHE VOL FLOW RATE EM FAC- TYPE 
• (KC) (KC) (KC) (VPH) (VPHPL) (ga/hr) 

2 PAUNEE E8 Queue • 3000 438 3.0 585 1620 46(9.50 1 
5. PAWNEE U8 Queue • 3000 438 3.0 670 1620 469.50 1 

ARRIVAL 
RATE 

REKPTM LOCAT I MS 

REKPTM 
COORDIMATES (FT) 

Y Z 

1. REC 1 (K CMNER) * 35.0 -35.0 6.0 
2. REC 2 (tu CMNER) * -35.0 -35.0 6.0 
3. REC 3 (NW CMNER) * -35.0 35.0 6.0 
4. REC 4 (NE CMNER) * 35.0 35.0 6.0 
5. REC 5 (NE NIO-13th t • 50.0 35.0 6.0 
6. REC 6 (K HID-13th S * 50.0 -35.0 6.0 
7. REC 7 (K HIO-RR) * 35.0 -50.0 6.0 
8. REC 8 (SW HIO-RR) -35.0 -50.0 6.0 
9. REC 9 (SW NIO-13th S * -50.0 -35.0 6.0 
10. REC 10 (NW HIO-13th * -50.0 35.0 6.0 
11. REC 11 (NW HIO-RR) • •35.0 50.0 6.0 
12. REC 12 (NE HIO-RR) • 35.0 50.0 6.0 



I 
I 
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I 
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JM: WICHITA Kt - RAILROAO PAUNU tt. 

MODEL RESULTS 

RUN: PAUNtt ST. AHO RR, fOKmSffJi 
PAK 3 

REMARKS : In setreh af tht tnglt cerretpending to 
the •axiaut concentration, only tfie first 
engle, ef the anglee with aaa* aaxiaut 
eoncentretions, is indieeted aa atxiatfs. 

WINO ANCLE RANK: 0.-360. 

WIND ' 
AHCLE • 
(DESR)* 

CMKHTRATIM 
(PPM) 

RECl REC2 REC3 REC4 RECS REC6 RIC7 REC8 REC9 REC10 UC11 RECl 2 

0. • 1.5 1.6 .0 .0 .0 1.5 1.1 1.2 1.8 .0 .0 .0 
1 10. • 1.4 1.3 .0 .0 .0 1.5 1.2 .9 1.7 .0 .0 .0 

20. • 1.4 1.1 .0 .0 .0 1.4 1.2 .9 1.6 .0 .0 .0 
1 30. • 1.6 1.1 .0 .0 .0 1.0 1.3 1.0 1.6 .0 .0 .0 

40. • 1.6 1.2 .0 .0 .0 1.6 1,3 1.0 1.6 .0 .0 .0 
50. • 1.9 1.4 .0 .0 .0 1.9 1.4 1.3 1.6 .0 .0 .0 
60. • 1.9 1.7 .0 .0 .0 1.9 1.6 1.5 1.7 .0 .0 .0 
70. • 2.1 2.0 .2 .2 .2 2.1 1.6 1.6 2.1 .2 .1 .1 
80. * 2.1 2.1 .8 1.0 1.0 2.1 1.6 1.6 2.1 .9 .6 .6 
90. * 1.5 1.6 1.9 2.0 2.0 1.4 1.0 1.1 1.6 1.8 1.2 1.2 
100. • .6 .6 2.3 2.6 2.6 .6 .3 .3 .7 2.2 1.9 1.8 
110. • .1 .1 2.1 2.6 2.6 .1 .0 .0 ,1 2.0 1.7 2.0 
120. * .0 .0 1.7 2.3 2.3 .0 .0 .0 .0 1.5 1.4 1.7 
130. • .0 .0 1.2 2.1 2.1 .0 .0 .0 .0 1.1 1.1 1.6 
140. • 0 .0 1.1 2.0 2.0 .0 .0 .0 .0 1.1 1.0 1.5 
150. • .c .0 .9 1.9 1.8 .0 .0 .0 .0 1.1 .8 1.4 

'52- • .0 .0 1.0 1.7 1.7 .0 .0 .0 .0 1.2 .9 1.4 
170. • . i .0 1.1 1.7 1.7 .0 .0 .0 .0 1.3 .9 1.4 

' 180. • .0 .0 1.2 1.7 1.7 .0 .0 .0 .0 1.4 1.0 1.3 
190. • .0 .0 1.3 1.6 1.7 .0 .0 .0 .0 1.4 1.1 1.2 
200. * .0 .0 1.4 1.6 1.7 .0 .0 .0 .0 1.4 1.2 1.2 
210. * .0 .0 1.6 1.4 1.8 .0 .0 .0 .0 1.5 1.3 1.0 
220. • .0 .0 1.7 1.4 1.9 .0 .0 .0 .0 1.7 1.3 1.1 
230. • .0 .0 1.8 1.5 1.8 .0 .0 .0 .0 1.8 1.4 1.2 
2w0. • .0 .0 1.9 1.8 2.0 .0 .0 .0 .0 1.9 1.5 1.3 
250. • .2 .2 2.2 2.0 2.2 .2 .1 .1 .2 2.2 1.7 1.6 

?$2- * .8 .8 2.1 2.1 2.1 .9 .4 .4 .8 2.1 1.5 1.6 
270. • 1.8 1.9 1.5 1.5 1.5 1.7 1.3 1.2 1.8 1.5 1.0 1.0 
280. * 2.2 2.6 .7 .6 .7 2.1 1.7 t.8 2.6 .7 .4 .4 
290. • 1.9 2.5 .1 .1 .1 1.9 1.6 1.9 2.5 .1 .0 .0 
300. • 1.5 2.3 .0 .0 .0 1.3 1.4 1.8 2.3 .0 .0 .0 
310. * 1.1 2.2 .0 .0 .0 1.2 1.2 1.6 2.2 .0 .0 .0 
320. * 1.0 1.9 .0 .0 .0 1.3 .8 1.5 1.9 .0 .0 .0 
330. * 1.1 1.9 .0 .0 .0 1.3 .9 1.4 1.9 .0 .0 .0 
340. * 1.1 1.7 .0 .0 .0 1.3 .9 1.4 1.7 .0 .0 .0 
350. • 1.2 1.6 .0 .0 .0 1.4 .9 1.3 1.7 .0 .0 .0 
360. • 1.5 1.6 .0 .0 .0 1.5 1.1 1.2 1.8 .0 .0 .0 

MAX * 
OECR. • 

2.2 
280 

2.6 
280 

2.3 
100 

2.6 
100 

2.6 
100 

2.1 
70 

1.7 
280 

1.9 
290 

2.6 
280 

2.2 
100 

1.9 
100 

2.0 
110 

THE HIGHEST CMKNTRATIM OF 2.60 PPM OCCUUEO AT RECEPTM UC4 



J M : WICHITA KS • UILROAO PAUNEE t t . RUN: PAWNEE tT. AHD RR, POSTHERKR 
PAK 4 

DATE : 6/18/97 
TIHE : 17:24: 5 

REKPTM - LINK HATRIX FM THE ANGLE PROOUCINC 
THE MAXIMUM CMCEHTRATIM FM EACH REKPTM 

LIHK a 

CO/LIMK (PPM) 
AHCLE (OEMEES) 

IECI REC2 REC3 REC4 RECS REC6 REC7 REC8 REC9 RSC10 REC11 RECl] 
280 280 100 100 100 70 280 290 280 100 100 110 

.6 .8 .0 .0 .0 .0 .5 .5 .8 .0 .0 .0 

.9 1.3 .0 .0 .0 .0 .8 1.0 1.3 .0 .0 .0 

.2 .0 .4 .4 .4 .7 .0 .0 .0 .4 .4 .4 

.0 .0 .7 .9 .9 .5 .0 .0 .0 .6 .6 .« 

.0 .0 1.0 1.3 1.3 .9 .0 .0 .0 .9 .9 1.0 

.5 .5 .2 .0 .0 .0 .4 .4 .5 .3 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 



CAL30HC: LIHE SOURCE OltPERtIM MODEL - VERtIM 2.0 Oatad 99221 

JM: WICH'TA Kt - RAILROAD PAWNEE tt. RUN: PAUNEE tT. AHD RR, POSTNCRG INC IPEED 

PAK 1 

DATE 
TIHE 

6/18/97 
17:24:24 

The HOOE fleg hea been set te C fer calculating CO everegea. 

SITE t HETEOROLOCICAL VARIASLEt 

VS > .0 CH/S VO • .0 CM/t 20 • 173. CN 
U • 1.0 M/S CUS • 4 (0) ATIN • 60. HINUTIS NIXM • 

LINK VARIABLES 

LINK DESCRIPT:M • LIHK COORDINATtS (FT) • LfiieTi 
« XI YI X2 Y2 • (FT) 

1. PAWNEE E8 ",«r. • 1000.0 •10.0 .0 -10.0 * 1000. 
2. PAUNEE E8 Queue * •30.0 -10.0 -384.5 -10.1 • 394. 
3. PAUNEE El Oep. * .0 •10.0 1000.0 -10.0 • 1000. 
4. PAUNEE UB Appr. • 1000.0 10.0 .0 10.0 • 1000. 
5. PAWNEE Ul Queue • 20.0 10.0 426.7 10.1 • 407. 
6. PAUNEE UB Dep. • .0 10.0 -1000.0 10.0 • 1000. 
7. Railroed Appr. « .0 •1000.0 .0 .0 « 1000. 
8. Railroed Dep. • .0 ,0 .0 1000.0 • 1000. 

1000. N tm .0 PPM 

888 rrpf VPH EF H U V/C QUEUE 
(086) (G/HI) (FT) (FT) (VEti 

90. AC 5*5. 29.3 .0 40.0 
270. AC 186. 100.0 .0 20.0 .20 18.0 
90. AG 589. 25.3 .0 40.0 

18.0 

270. AG 670. 23.3 .0 40.0 
90. AG 18*. 100.0 .0 20.0 .22 20.7 
270. AG 670. 29.3 .0 40.0 
360. AG 0. .0 .0 90.0 
340. AC 0. .0 .0 90.0 



JM: UlCHITA Kt - RAILROAD PAUNfE tt. 

OATE 
TIME 

6/18/97 
17:24:24 

RUN: PAWNEE ST. AMO RR, POSTMERG INC SPEED 
PAK 2 

AOOITIONAL QUEUE LINK PARANiTERS 

LINK OtSCRlPTlON » CYCLE REO CLEARANK APPtMCN tATUKATIM IDU SIGNAL ARRIVAL 
« LENGTH TINE LOST TIHE VOL FLOW RATE EM FAC TYPE RATE 
• (KC) (EEC) (KC) (VPH) (VPHPL) (BIR/hr) 

2. PAUNIC U Outut • 3000 222 3.0 589 1*20 4*9.50 1 3 
S. PAUNU M Outut • 3000 222 3.0 670 1620 469.50 1 3 

RECEPTM LOCAT IMt 

REKPTM 
COOROINATEt (FT) 

T 2 
1. REC 1 (K CMNER) * 35.0 -39.0 6.0 
2. REC 2 (SW CORNER) • -35.0 -39.3 6.0 
3. REC 3 (NW CMNER) • -35.0 35.0 6.0 
4. REC 4 (NE CMNER) * 35.0 39.0 6.0 
5. REC 5 (NE HID-13th t * 50.0 39.0 6.0 
6. REC 6 (SE MID-13th S * 50.0 -39.0 6.0 
7. REC 7 (IE MID-RR) 35.0 •50.0 6.0 
8. REC 8 (SW MID-RR) -35.0 -50.0 6.0 
9. REC 9 (tu HID-13th t * -50.0 •35.0 6.0 
10. REC 10 (NW NIO-ISth * •50.0 35.0 6.0 
11. REC 11 (NW NIO-RR) * -35.0 50.0 6.0 
12. REC 12 (HE NIO-RR) * 35.0 50.0 6.0 



I 
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PAK 3 

JM: UICHIT". Kt - RAILROAD PAWNEE tt. RUN: PAUNEE IT. ANO RR, POtTKfRG INC IPEED 

MODEL PctULTS 

R'.MARKS : In search of the engle eerretpending te 
rhe aanittat concentretien, only the first 
an^ie, of the angles with saae saximjt 
cencentrttiont, is indictttd ts taxiaua. 

WIND ANCLE RANK: 0.-360. 

UINO * CMKHTRATIM 
ANCLE * (PPM) 
(OECR)* RECl UC2 REC3 REC4 RECS REC6 UC7 UK REC9 REC10 REC11 REC12 

0. 
10. 
20. 
30. 
40. 
SO. 
60. 
70. 
80. 
90. 
100. 
110. 
120. 
130. 
140. 
150. 
160. 
170. 
180. 
190. 
200. 
210. 
220. 
230. 
240. 
250. 
260. 
270. 
280. 
290. 
300. 
310. 
320. 
330. 
340. 
350. 
360. 

MAX 
DECR. 

« 1.2 1.2 .0 .0 .0 1.2 .9 .9 1.4 .0 .0 .0 
• 1.1 1.0 .0 .0 .0 1.1 1.0 .8 1.2 .0 .0 .0 
* 1.1 1.0 .0 .0 .0 1.1 1.0 .8 1.2 .0 .0 .0 
• 1.2 1.0 .0 .0 .0 1.2 1.0 .9 1.2 .0 .0 .0 
« 1.3 1.0 .0 .0 .0 1.3 1.0 .8 1.4 .0 .0 .0 
• 1.5 1.2 .0 .0 .0 1.5 1.1 1.1 1.3 .0 .0 .0 
• 1.5 1.4 .0 .0 .0 1.5 1.2 1.2 1.3 .0 .0 .0 
• 1.6 1.6 .1 .1 .1 1.6 1.2 1.2 1.6 .1 .0 .0 
• 1.6 1.7 .6 .7 .7 1.6 1.1 1.2 1.6 .7 .4 .4 
• 1.1 1.2 1.4 1.4 1.4 1.1 .7 .8 1.2 1.3 .8 .8 
• .5 .5 1.8 1.9 1.9 .5 .2 .2 .6 1.7 1.4 1.3 
* .1 .1 1.7 1.9 1.9 .1 .0 .0 .1 1.7 1.3 1.5 
• .0 .0 1.4 1.7 1.7 .0 .0 .0 .0 1.4 1.1 1.2 
• .0 .0 1.1 1.6 1.6 .0 .0 .0 .0 1.1 1.0 1.2 
« .0 .0 1.0 1.5 1.5 .0 .0 .0 .0 1.1 .9 1.1 
• .0 .0 .9 1.4 1.3 .0 .0 .0 .0 1.0 .7 1.1 
• .0 .0 1.0 1.3 1.3 .0 .0 .0 .0 1.0 .8 1.0 
• .0 .0 .9 1.3 1.3 .0 .0 .0 .0 1.1 .8 1.0 
• .0 .0 1.0 1.2 1.3 .0 .0 .0 .0 1.1 .9 1.0 
• .0 .0 1.1 1.2 1.3 .0 .0 .0 .0 1.1 .9 1.0 
• .0 .0 1.1 1.2 1.3 .0 .0 .0 .0 1.1 1.0 1.0 
• .0 .0 1.2 1.2 1.3 .0 .0 .0 .0 1.1 1.0 .8 
• .0 .0 1.4 1.3 1.4 .0 .0 .0 .0 1.4 1.0 1.0 
• .0 .0 1.4 1.2 1.4 .0 .0 .0 .0 1.4 1.1 1.0 
• .0 .0 1.5 1.5 1.6 .0 .0 .0 .0 1.5 1.1 1.1 
* .1 .1 1.7 1.6 1.8 .1 .0 .0 .1 1.7 1.3 1.2 
• .6 .6 1.6 1.6 1.6 .7 .3 .3 .6 1.6 1.1 1.3 
• 1.3 1.3 1.2 1.2 1.2 1.3 .9 .8 1.3 1.2 .7 .7 
* 1.7 1.9 .6 .5 .6 1.7 1.3 1.3 1.9 .6 .3 .3 
• 1.5 1.8 .1 .1 .1 1.6 1.2 1.3 1.8 .1 .0 .0 
• 1.3 1.7 .0 .0 .0 1.1 1.1 1.3 1.7 .0 .0 .0 
* 1.1 1.7 .0 .0 .0 1.1 1.0 1.2 1.7 .0 .0 .3 
• .9 1.4 .0 .0 .0 1.1 .8 1.1 1.4 .0 .0 .0 
• 1.0 1.4 .0 .0 .0 1.1 .8 1.1 1.4 .0 .0 .0 
* 1.0 1.3 .0 .0 .0 1.1 .8 1.0 1.3 .0 .0 .0 
* 1.0 1.2 .0 .0 .0 1.1 .8 1.0 1.: .0 .0 .0 
• 1.2 1.2 .0 .0 .0 1.2 .9 .9 1... .0 .0 .0 

• 1.7 1.9 1.8 1.9 1.9 1.7 1.3 1.3 1.9 1.7 1.4 1.5 
• 280 280 100 100 100 280 280 280 280 100 100 110 

THE HIGHEST CMKNTRATIM OF 1.90 PPN OCCURRED AT REKPTM REC2 . 



JM: WICHITA Kt - RAILROAO PAUNEE tt. RUN: PAWNEE IT. AND RR, PMTItfRC INC IPEED 
PAK 4 

OATE 
TIHE 

6/18/97 
17:24:24 

RECEPTM - LINK MATRIX FM THE ANGLE PRODUCING 
THE MAXIMUM CMKNTRATIM FM EACH RECEPTM 

LIHK t 

CO/LINK (PPM) 
ANGLE (DEKEES) 

RECl REC2 REC3 REC4 RECS REC6 UC7 RECS RCC9 RrCIO UC11 REC12 
280 280 100 100 100 280 280 280 280 1X> 100 110 

.6 .8 .0 .0 .0 .5 .5 .5 .8 .0 .0 .0 

.4 .6 .0 .0 .0 .4 .4 .4 .6 .0 .0 .0 

.2 .0 .4 .4 .4 .3 .0 .0 .U .4 .4 .4 

.0 .0 .7 .9 .9 .0 .0 .0 .0 .6 .6 .* 

.0 .0 .5 .6 .6 .0 .0 .0 .0 .4 .4 .5 

.5 .5 .2 .0 .0 .3 .4 .4 .5 .3 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

mm 



Attachment C 
EMISSIONS ANALYSIS CALCULATION SPREADSHEETS 

l^eununary MUigation Plan TT? Widtita Mitigation Study 



Wichita CO NAA 
Mitigation Option *1 

Emiaaion Calcutationt 

Train Oata 
trains/day Emissiona (Ib^^n) Emissions Qbtgati Fuel Consumption (galArain) 

9.6 0.4 0.02110 18.2 
96 1.1 0.06260 18.2 
9.6 9.0 0.49310 18.2 
9.6 0.2 0.01160 18.2 

I Gallons Consumed 



Wichita CO NAA 
Mitigation Option #2 

Emission Calculations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 0.678 
CO 2.001 
NOx 15.760 
PM 0.371 

Train Emissions 

liiling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.296 
3.258 
0.084 
0.001 

Total Emissions (Train Vahicle Idling) 
Emissions (tpy) 

VOC 0.974 
CO 5.258 
NOx 15.844 
PM 0.372 

Pollutam Emissions (tpd) 
VOC 0.002 
CO 0.005 
NOx 0.043 
PM 0.001 

Idling Vehicle Emissions 
Pollutant Total Emissions (tpd) 
VOC 0.001 
CO 0.009 
NOx 0.000 
PM 0.000 

Total Emissions (Train • Vetitele Idling) 
Total Emissions (tpd) 

VOC 0.003 
CO 0.014 
NOx 0.043 
PM 0.001 



Wichita CO NAA • 
Mitigation Option #2 B 

Emisiion Calculationa 

Average Vehicle Emission Factors 1 
Pollutant Average (g/hr) Average (g/mi°) 
VOC 33.a 13.50S 
CO 371.4 148.55S 

• 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Hours of Delay Input Hours of Deiay _ 

y Greenwich 0 0.13 fl 
y 101st N 0 0.09 B 
y 61st N 0 0.38 
y Oliver 0 0.29 
y 45tllN 0.57 
y Hillside 0 0.76 
y 37th N 0 1.56 _ 
y 21StN 0 6.72 1 
y 17th N 0 1.77 

13th N 7.64 7.64 
9th N 0.71 0.71 B 
Murdock 5.3 5.3 fl Central 8.17 8.17 

y Lincoln 0 5.3 mm 

y Harry 0 6.89 fl y Mt. Vemon 0 2.67 
y Pawnee 0 14.46 
y MacArthur 0 4.05 B 
y 47th S 0 2.79 fl y SSthS 0 0.98 
y 63rd S 0 1.22 •l y 7 ls tS 0 2.14 1 
y 79th S 0 0.18 
y 103rd S 0 0.24 
y Meridian 0 0.14 1 
y 119thS 0 0.03 fl 

Ml 21.82 75.18 
Total Emissions from Idlino Vehicles -
Pollutant Total Emissions (gpd) 
^OC 736.7 
CO 8103.7 _ 
1 MOx 209.2 • 1 9M 3.2 

[ 



Wichita CO NAA 
Mitigation Option «2 

Emiaaion Calculations 

Train Data 
trains/day Emissions (lb/train) Emissions (Iti/gaO Fuel Consumption (gal/lrain) 

9.6 0.4 0.02110 18.2 
9.6 1.1 0.06260 18.2 
9.6 9.0 0.49310 18.2 
9.6 0.2 0.01160 18.2 

Gallons Consumed 



Wichita CO NAA 
Mitigation Option «3 

Emission Calculation! 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 0.678 
CO 2.001 
NOx 15.760 
PM 0.371 

Train Emissions 

idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.185 
2.038 
0.053 
0.001 

Total Emissions (Train • Vehicle Idling) 
Emissions (tpy) 

VOC 0.863 
CO 4.039 
NOx 15.813 
PM 0.372 

Pollutant Emissions (tpd) 
VOC 0.002 
CO 0.005 
NOx 0.042 
PM 0.001 

Idling Vehicte Emissions 
Pollutant Total Emissions (tpd) 
VOC 0.001 
CO 0.006 
NOx 0.000 
PM 0.000 

Total Emissions (Train • Vehicle Idling) 
Total Emissions (tpd) 

VOC 0.002 
CO 0.011 
NOx 0.043 
PM 0.001 



[ Wichita CO NAA 
Mitigation Option #3 

EmiiBion Calculationa 

Average Vehicle Emission Factors 

1 Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.55S 

B NOx 9.6 3.835 

fl PM 0.1 0.059 

• Grade 
Separation Location Hours of Deiay Input Hours of Delay 

y Greenwich 0 0.13 
fl y 101st N 0 0.09 

fl y 61stN 0 0.38 
y Oliver 0 0.29 
y 45th N 0 0.57 

B y Hillside 0 0.76 
y 37lhN 0 1.56 
y 21StN 0 6.72 

fl 17th N 0 1.77 

fl 13th N 7.64 7.64 
9thN 0.71 0.71 

• 
Murdock 5.3 5.3 

y Central 0 8.17 
y Lincoln 0 5.3 

_ y Harry 0 6.89 

1 y Mt. Vemon 0 2.67 
fl y Pawnee 0 14.46 

y MacArthur 0 4.05 • y 47th S 0 2.79 
y S5thS 0 0.98 
y 63(0 S 0 1.22 

_ y 71st S 0 2.14 

1 y 79th S 0 0.18 
B y 103rd S 0 0.24 

y Meridian 0 0.14 
y 119thS 0 0.03 

Ali n.65 75.18 
Total Emissions from Idling Vehicles 
Pollutant Total Emissions (gpd) 

1 VOC 460.9 
CO 5069.4 
NOx 130.9 
PM ZO 



Wichita CO NAA 
Mitigation Option «3 

Emission Calculations 

Train riata 
train.'i/(.'4v 

9.6 
8.9 
9.6 
9.6 

i-jnissions (lb/train) 
0.4 
1.1 
9.0 
0.2 

Emissions (ItVgiO 
(.02110 
';.06260 
0.49310 
0.01160 

Fuel Consumption (gal/train) 
18.2 
18.2 
18.2 
18.2 

. Gallons Consumed 18.21 



Wichita CO NAA 
Mitigation Options #4 and «5 

Emission Caicuiations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 0.678 
CO 2.001 
NOx 15.760 
PM 0.371 

Train Emissions 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

E.missions (tpy) 
0.082 
0.897 
0.023 
0.000 

Total Emissions (Train • Vehicle 
Emissions (tpy) 

VOC 0.759 
CO 2.898 
NOx 15.783 
PM 0.371 

Pollutant Emissions (tpd) 
VOC 0.002 
CO 0.005 
NOx 0.043 
PM 0.001 

Idling Vehicle Emissions 
Total Emissions (tpd) 

0.000 
0.002 
0.000 
0.000 

Pollutant 
VOC 
CO 
NOx 
PM 

Total Emissions (Train • Vehicle Idling) 
Totai Emissions (tpd) 

VOC 0.002 
CO 0.008 
NOx 0.043 
PM 0.001 



Wichita CO NAA 
Mitigation Options #4 and «5 

Emission Caicuiations 

Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mO 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Hours of Delay Input Hours of Delay 

y Greenwich 0 0.13 
y 101st N 0 0.09 
y 61st N 0 0.38 
y Oliver 0 0.29 
y 45th N 0 0.57 
y Hillside 0 0.76 
y 37th N 0 1.56 
y 21st N 0 6.72 
y 17thN 0 1.77 
y 13thN 0 f.44 

9thN 0.71 0.71 
Murdock 5.3 5.3 

y Central 0 8.17 
y Lincoln 0 5.3 
y Harry 0 6.89 
y Mt Vemon 0 2.67 
y Pawnee 0 14.46 
y MacArihur 0 4.05 
y 47th S 0 2.79 
y 55th S 0 0.98 
y 63rd S 0 1.22 
y 71st S 0 2.14 
y 79th S 0 0.18 
y 103rd S 0 0.24 
y Meridian 0 0.14 
y 119thS 0 0.03 

All 6.01 75.18 
Total Emissions from Idling VehidM 
Poliutam Total Emissions (gpd) 
VOC 202.9 
CO 2232.0 
NOx 57.6 
PM 0.9 



Wichita CO NAA 
Mitigation Options «4 and «5 

Emission Calculations 

Train Data 
trains/day Emissions (lb/train) Emissions (Ib/gaO Fuel Consumption (gal/train) 

9.6 0.4 0.02110 18.2 
9.6 1.1 0.06260 18.2 
9.6 9.0 0.49310 18.2 
9.6 0.2 0.01160 18.2 

Gallons Consumed 18.21 



Wichita CO NAA 
Mitigation Option «e 

Emission Caicuiations 

Train Emissions 
Pollutant Emissitins (tpy) 
VCC 0.678 
CO 2.001 
NOx 15.760 
PM 0.371 

Train Emissions 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.000 
0.000 
0.000 
0.000 

Total Emissions (Train • Vehicle 
£.".11881008 (tpy) 

VOC 0.678 
CO 2.001 
NOx 15.760 
PM 0.371 

Pollutant Emissions (tpd) 
VOC 0.002 
CO 0.005 
NOx 0.043 
PM 0.001 

Idling Vehicle Emissiona 
Pollutant Total Emissions (tpd) 
VOC 0.000 
CO 0.000 
NOx 0.000 
PM 0.000 

Total Emissions (Train • Vehldo kJUng) 
Total Emisaions (tpd) 

VOC 0.002 
CO 0.005 
NOx 0.043 
PM 0.001 



Wichita CO N/VA 
Mitigation Option 416 

Emission Caiculstions 

Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mO 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Hours of Delay Input Hours of Delay 

y Greenwich 0 0.13 
y 101st N 0 0.09 
y 61st N 0 0.38 
y Olĥ er 0 0.29 
y 45th N 0 0.57 
y HillsMe 0 0.76 
y 37th N 0 1.56 
y 21st N 0 6.72 
y 17th N 0 1.77 
y 13th N 0 7.64 
y 9thN 0 0.71 
y Murdock 0 5.3 
y Central 0 8.17 
y Lincoln 0 5.3 
y Hanry 0 6.89 
y Mt. Vemon 0 2.67 
y Pawnee 0 14.46 
y MacArthur 0 4.05 
y 47th S 0 2.79 
y S5thS 0 0.98 
y 63rd S 0 1.22 
y 71st S 0 2.14 
y 79th S 0 0.18 
y 103R1S 0 0.24 
y Meridian 0 0.14 
y 119th S 0 0.03 

All - 75.18 
Total Emissions from Idling Vehidw 
Pollutant Total Finissions (gpd) 
VOC 0.0 
CO oo 
NOx 0.0 
PM 0.0 



Wichita CO NAA 
Mitigation Option 4M 

Emission Calculationf 

Train Data 
traina/day Emissions (tb/train) Emissions (Ib/gaO Fuel Consumption (gal/lrain) 

9.6 0.4 0.02110 18.2 
9.6 1.1 0.06260 18.2 
9.6 9.0 0.49310 18.2 
9.6 0.2 0.01160 18.2 

I Gallons Consumed T 18:21 



S«dgwi(d( County 
Pr»44«rg«r Emission 

Calculations 

Train Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
3.704 

10.936 
86.139 
2.026 

Train Emissions 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
1.102 

12.124 
0.313 
0.005 

Total Emissions (Train Vehicle Idling) 
Emissions (tpy) 

VOC 4.807 
CO 23.059 
NOx 86.452 
PM 2.C31 

Pollutant Emissions (tpd) 
VOC 0.010 
CO 0.030 
NOx 0.236 
PM 0.006 

Idling Vehicle Emissions 
Pollutant Total Emiasions (tpd) 
VOC 0.003 
CO 0.033 
NOx 0.001 
PM 0.000 

Total Emissions (Train • Vehide Idling) 
Total Emissions (tpd) 

VOC 0.013 
CO 0.063 
NOx 0.237 
PM 0.006 



Sadgwick Co. 
Pr*-M«rg«r Emission 

Calculations 

Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Hours of Delay Iriput Hours of Delay 

Greenwich 0.07 0.07 
101st N 0.04 0.04 
61stN 0.19 0.19 
Oliver 0.15 0.15 
45th N 0.35 0.3S 
HillsMe 0.54 0.S4 
37th N 0.84 0.84 
21st N 8.15 8.15 
17th N 2.14 2.14 
13th N 9.25 9.25 
9thN 0.87 0.87 
Murdock 6.42 6.42 
Central 9.51 9.51 
Lincoln 4.97 4.97 
Hanry 6.11 6.11 
Mt. Vemon 2.62 2.62 
Pawnee 14.80 14.80 
Mac/Arthur 5.14 5.14 
47th S 3.60 3.60 
SSthS 1.18 1.18 
63rd S 1.49 1.49 
71st S 2.40 Z40 
79th S 0.14 0.14 
103rd S 0.14 0.14 
Meridian 0.08 0.08 
li9thS 0.02 0.02 
Ali 81.21 81.21 
Total Emissions trom Idling Vehicles 
Pollutant Totai Emiasions (gpd) 
VOC 2741.9 
CO 301C14 
NOx 778 6 
PM 12.0 

-WUf^ wm 



Sadgwick County 
Pre-Margar Emission 

Calculations 

I rain Oata 
trains/day Emissions (lb/train) Emissions (lb/gal) Fuel Consumption (gal/lrain) 

4 5.1 0.02110 239.3 
4 15.0 0.06260 239.3 
4 118.0 0.49310 239.3 
4 2.8 0.01160 239.3 

I Gallons Consumed }" 239.31 



Sadgwick County 
Post-Margar Unmitigated 

Emission Calculations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 8.890 
CO 26.245 
NOx 206.734 
PM 4.863 

Train Emissk)ns 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
3.719 

40.906 
1.056 
0.016 

Total Emissions (Train Vehicle 
Emissions (tpy) 

VOC 12.609 
CO 87.151 
NOx 207.790 
PM 4.880 

Pollutant Emissions (tpd) 
VOC 0.024 
CO 0.072 
NOx 0.566 
PM 0.013 

Idling Vehicle Emissions 
Pollutant Total Emissions (tpd) 
VOC 0.010 
CO 0.112 
NOx 0.003 
PM 0.000 

Total Emissions (Train • Vehicle Idling) 
Total Emiasions (tpd) 

VOC 0.035 
CO 0.184 
NOx 0.569 
PM 0.013 



Sodgwick County 
Post-Margar Unmitigatad 

Emission Calculations 

Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Hours of Delay Input Hours of Delay 

Greenwich 0.21 0.21 
101st N 0.14 0.14 
61st N 0.61 0.61 
Oliver 0.48 0.48 
45th N 1.19 1.19 
HillsMe 1.83 1.83 
37th N 2.88 2.88 
21st N 27.89 27.89 
17th N 7.33 7.33 
13th N 31.68 31.68 
9thN 2.96 2.96 
Murdock 21.97 21.97 
Central 32.53 3^53 
Lincoln 16.81 16.81 
Harry 20.63 20.63 
Mt. Vemon 8.87 8.87 
Pawnee 50.55 50.55 
MacArthur 17.2 17.2 
47th S 11.94 11.94 
SSthS 3.88 3.88 
63RiS 4.37 4.37 
71st S 7 7 
79th S 0.4 0.4 
103rd S 0.38 0.38 
Meridian 0.23 0.23 
119lhS 0.04 0.04 
All 274.00 274.00 
Total Emissions from Idling Vehicles 
Pc.i'jtant Total Emissions (gpd) 
VOC 9250.9 
CO 101760.2 
NOx 2627.0 
PM 40.4 

mm 



SadgvMCk County 
Pott-Margar Unmitigatad 

Emission Calculations 

Train Oata 
trains/day Emissions (lb/train) Emissions (Ib/gaQ Fuel Consumption (gal/train) 

9.6 5.1 0.02110 239.3 
9.6 15.0 0.06260 239.3 
9.6 118.0 0.49310 239.3 
9.6 2.8 0.01160 239.3 

I Gallons Consumed 



Sadgwick County 
Mitigation Option KM 

Emission Calculations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 10.525 
CO 31.071 
NOx 244.746 
PM 5.758 

Train Emissions 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
1.020 

11.22 
0.290 
0.004 

Totai Emissions (Train Vehicle 
emissions (tpy) 

VOC 11.546 
CO 42.295 
NOx 245.036 
PM 5.762 

Pollutant Emissions (tpd) 
VOC 0.029 
CO 0.085 
NOx 0.671 
PM 0.016 

Idling Vehicle Emissions 
Pollutant Tot^ Emissions (tpd) 
VOC 0.003 
CO 0.031 
NOx 0.001 
P?^ 0.000 

Tottl Emissions (Train • Vehicle Idling) 
Totai Emissions (tpd) 

VOC 0.032 
CO 0.116 
NOx 0.671 
PM 0.016 



Sadgwick County 
Mitigation Option #1 

Emission Calculations 

Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Hours of Deiay Input Hours of Delay 

Greenwich 0.13 0.13 
101st N 0.09 0.09 
61st N 0.38 0.38 
Oliver 0.29 0.29 
45th N 0.57 0.57 
HlllsMe 0.76 0.76 
37lhN 1.56 1.56 
21st N 6.72 6.72 
17th N 1.77 1.77 
13th N 7.64 7.64 
9thN 0.71 0.71 
Murdock 5.3 5.3 
Central 8.17 8.17 
Lincoln 5.3 5.3 
Hany 6.89 6.89 
Mt. Vemon 2.67 2.67 
Pawnee 14.46 14.48 
MacArthur 4.05 4.05 
47th S 2.79 2.79 
SSthS 0.98 0.98 
63rd S 1.22 1.22 
71st S 2.14 2.14 
79lhS 0.18 0.18 
103rd S 0.24 0.24 
Meridian 0.14 0.14 
lldthS 0.03 0.03 
All 75.18 75.18 
Total Emissions from idling Vehicles 
Pollutant Total Emissions (gpd) 
VOC 2538.3 
CO 27920.9 
NOx 720.8 
PM 11.1 



Sadgwick County 
Mitigetion Option *1 

Emissk)n Caicuiations 

Train Data 
trains/day Emissions (lb/train) Emissions (lb/gal) Fuel Consumption (gal/lrain) 

9.6 6.0 0.02110 283.3 
9.6 17.7 0.06260 283.3 
9.6 139.7 0.49310 283.3 
9.6 3.3 0.01160 283.3 

Gallons Consumed 283.31 



STB 1-32760 ID-1819 



Sadgwick County 
Mitigation Option S2 

Emission Calculations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 10.525 
CO 31.071 
NOx 244.746 
PM 5.758 

Train Emissions 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.824 
9.065 
0.234 
0.004 

Total Emissions (Train • Vehicle 
Emisslcns (tpy) 

VOC 
CO 
NOx 244.9801 

5.761 

Pollutant Emissions (tpd) 
VOC 0.029 
CO 0.085 
NOx 0.671 
PM 0.016 

Idling Vehicle Emissions 
Pollutant Total Emissions (tpd) 
VOC 0.002 
CO 0.025 
NOx 0.001 
PM 0.000 

Total Emissions (Train •*• Vehicle Idllnfl) 
Total Emissions (tpd) 

VOC 0.031 
CO 0.110 
NOx 0.671 
PM 0.016 



Sodgwick County 
Mitigation Option 412 

Emission Catoulations 
«BB 

B 
Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Houn of Delay Input Houra of Deiay 

Greenwich 0.13 0.13 
101st N 0.09 0.09 

• 61st N 0.38 0.38 
Oliver 0.29 0.29 
45th N 0.57 0.57 
Hillskle 0.76 0.76 
37th N 1.56 1.56 
21st N 6.72 6.72 
17th N 1.77 1.77 
13th N 7.64 7.64 
9thN 0.71 0.71 
Murdock 5.3 5.3 
Central 8.17 8.17 
Lincoln 5.3 5.3 
Harry 6.89 6.89 
Mt. Vemon 2.67 2.67 

y Pawnee 0 14.46 
MacArthur 4.05 4.05 
47th S 2.79 2.79 
SSthS 0.98 0.98 
63rd S 1.22 1.22 
71st S 2.14 2.14 
79th S 0.18 0.18 
103idS 0.24 0.24 
Meridian 0.14 0.14 
1l9thS 0.03 0.03 
Ail 60.72 75.18 
Total Emissions from Idling Vehicles 
Pollutant Total Emissions (gpd) 
VOC 2050.1 
CO 22550.6 
NOx 582.2 
PM 9.0 



Sodgwick County 
Mitigation Option i2 

Emission Calculations 

Train Data 
tr:ins/day 

9.6 
9.6 
9.6 
9.6 

Emissions (lb/train) 
6.0 

17.7 
139.7 

3.3 

Emissions (lb/gal) 
0.02110 
0.06260 
0.49310 
0.01160 

Fual Consumption (gal/lrain) 
283.3 
283.3 
283.3 
283.3 

I Gallons Consumed 1 



Sodgwick County 
Mitigation Option 40 

Emission Caicuiations 

Train Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
10.525 
31.071 

244.746 
5.758 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.713 
7.845 
0.203 

. 0.003 

Total Emissions (Train Vahida 

Train Emissiona 
Pollutant 
VOC 
CO 
NOx 
PM 

(Missions ((pd) 
0.029 
0.085 
0.871 
0.016 

Idlino Vehida gmi<.fa«. 
Pollutant 
VOC 
CO 
NOx 
PM 

Total Emissions (tpd) 
0.002 
0.021 
0.001 
OOOO 

Total Emissiona (Try •vehld» Miinni 
loiai Emissions (tpd) 

VOC 
CO 
NOx 
PM 

0.031 
0.107 
0.671 
0.016 



Sadgwick County 
Mitigation Option «3 

Emission Calculations 

Average Vehicle Emission Factors 
Pollutant Average (g/hr) Average (g/mO 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Houn of Delay Input Houn of Delay 

Greenwich 0.13 0.13 
101st N 0.09 0.09 
61st N 0.38 0.38 
Oliver 0.29 0.29 
45th N 0.57 0.57 
Hillside 0.76 0.76 
37lhN 1.56 1.56 
21st N 8.72 6.72 
17th N 1.77 1.77 
13th N 7.64 7.64 
9thN 0.71 0.71 
Murdock 5.3 5.3 

y Central 0 8.17 
Lincoln 5.3 5.3 
Harry 6.89 6.89 
Mt. Vemon 2.67 2.67 

y Pawnee 0 14.46 
MacArthur 4.05 4.05 
47th S 2.79 2.79 
SSthS 0.98 0.98 
63rd S 1J2 1.22 
71st S 2.14 2.14 
79lhS 0.18 0.18 
103rd S 0.24 0.24 
Meridian 0.14 0.14 
11901 S 0.03 0.03 
All 52.55 75.18 
Total Emissions from Idling Vehicles 
Pollutam Totai Emissions (gpd) 
VOC 1774.2 
CO 19516.4 
NOx S03.8 
PM 7.8 



0'^«immk 

Sodgwick County 
Mitigation Option «3 

Emission CaiculMions 

Train Data 
trains/day Emissions (lb/train) Emissions (Ib/gaO Fuel Consumptton Qjal/train) 

9.8 6.0 0.02110 283.3 
9.6 17.7 0.06260 283.3 
9.6 139.7 0.^9310 283.3 
9.6 3.3 0.01160 283.3 

I Gallons Consumed | 283:31 



Sadgwick County 
Mitigation Option 4M 

Emission Calculations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 10.525 
CO 31.071 
NOx 244.746 
PM 5.758 

idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.610 
6.705 
0.173 
0.003 

Total Emissions (Train 
Emissions (tpy) 

VOC 11.135 
CO 37.776 
NOx 244.919 
PM 5.760 

Train Emissions 
Pollutant Emissions (tpd) 
VOC 0.029 
CO 0.085 
NOx 0.671 
PM 0.016 

Idling Vehicle Emissions 
Pollutant Total Emissions (tpd) 
VOC 0.002 
CO 0.018 
NOx 0.000 
PM 0.000 

Total Emissions (Train •»• Vehicle Idling) 
Total Emissions (tpd) 

VOC 0.031 
CO 0.103 
NOx 0.671 
PM 0.016 



i Sadgwick County 
Mitigation Option 414 

Emission Calculations 

Average Vehicle Emission Factora 
B Pollutant Average (g/hr) Average (g/mi) 

fl VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 

1 PM 0.1 0.059 

• 
Grade 

fl Separation Location Houra of Delay Input Houra of Delay 
Greenwich 0.13 0.13 
101st N 0.09 0.09 

1 61st N 0.38 0.38 
Oliver 0.29 0.29 
45th N 0.57 0.57 

fl Hillskie 0.76 0.76 

fl 37th N 1.56 1.56 
21st N 8.72 6.72 

• 
17lhN 1.77 1.77 

1 y 13th N 0 7.64 
9thN 0.71 0.71 
Murdock 5.3 5.3 

fl y Central 0 8.17 
B Lincoln 5.3 5.3 

Harry 6.89 6.89 • Mt. Vemon 2.67 2.67 
y Pawnee 0 14.46 

MacArthur 4.05 4.05 
_ 47th S 2.79 2.79 

fl SSthS 0.98 0.98 
B 63rd S 1.22 1.22 

71st S 2.14 2.14 • 79th S 0.18 0.18 
103rd S 0.24 0.24 
Meridian 0.14 0.14 
119th S 0.03 0.03 
Ail 44.91 75.18 
Total Emissions from Idling Vehicles 
Pollutant Total Emissions (gpd) 

fl VOC 1516.3 

fl CO 16679.0 
NOx 430.6 • PM 6.6 

i 



Sodgwick County 
Mitigation Option «4 

Emiaaion Calcuiattons 

Train Oata 
trains/day 

9.6 
9.6 
9.6 
9.6 

Emissions (lb/train) 
6.0 

17.7 
139.7 

3.3 

Emissions (lb/gal) 
0.02110 
0.06260 
0.49310 
0.01160 

Fuel Consumption (galArain) 
283.3 
283.3 
283.3 
283.3 

I Gallons Consumed I "28311 

.•'^i,y. 



S«dgwi<d( County 
Mitigation Option iS 

Emisswn Calcuiattons 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 10.525 
CO 31.071 
NOx 244.746 
PM 5.758 

Train Emissions 

Idling Vehicle Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.518 
5.701 
0.147 
0.002 

Emissions (tpy) 
VOC 11.043 
CO 36.772 
NOx 244.893 
PM 5.760 

Pollutant Emissions (tpd) 
VOC 0.029 
CO 0.085 
NOx 0.671 
PM 0.016 

Idling Vehicle Emissions 
Pollutam Total Emissions (tpd) 
VOC 0.001 
CO 0.016 
NOx 0.000 
PM 0.000 

Total Emissions (Train • Vehide Idlino) 
Total Emissions (ipd) 

VOC 0.030 
CO 0.101 
NOx 0.671 
PM 0.016 



Sadgwick County 
Mitigation Option 415 

Emission Caicuiations 

Average Vehicle Emission Factora 
Pollutant Average (g/hi) Average (g/mi) 
VOC 33.8 13.50S 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Houra of Delay Input Houra of Delay 

Greenwich 0.13 0.13 
101st N 0.09 0.09 
61st N 0.38 0.38 
Oliver 0.29 0.29 
4SthN 0.57 0.57 
Hillside 0.76 0.76 
37th N 1.56 1.56 

y 21$tN 0 6.72 
17lhN 1.77 1.77 

y 13th N 0 7.64 
9thN 0.71 0.71 
Murdock 5.3 5.3 

y Central 0 8.17 
Lincoln 5.3 5.3 
Hany 6.89 6.89 
Ml. Vemon 2.67 2.67 

y Pawnee 0 14.46 
MacArthur 4.05 4.J5 
47th S 2.79 2.79 
SSlhS 0.98 0.98 
63rd S 1.22 1.22 
71st S 2.14 2.14 
79th S 0.18 0.18 
103rd S 0.24 0.24 
Meridian 0.14 0.14 
119lhS 0.03 0.03 
Ali 38.19 75.18 
Total Emissions from Idling Vehicles 
Pollutam Total Emissions (gpd) 
VOC 1289.4 
CO 14183.3 
NOx 366.1 
PM S.6 



Sodgwick County 
Mitigation Option 415 

Emission Calculationa 

Train Data 
trains/day Emissions (lb/train) Emissions (Ib/gaO Fuel Consumption (galArain) 

9.6 6.0 0.02110 283.3 
9.6 17.7 0.06260 283.3 
9.6 139.7 0.49310 283.3 
9.6 3.3 0.01160 283.3 

Gallons Consumed 283.31 



Sadgwick County 
Mitigation Option 4M 

Emission Calculations 

Train Emissions 
I Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
10.525 
31.071 

244.746 
5.758 

Idling Vehicle Emissions 
Pollutam 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.609 
6.690 
0.173 
0.003 

Total Emissions (Train •*• Vehicle Idling) 
Emissions (tpy) 

VOC 11.134 
CO 37.770 
NOx 244.919 
PM 5.760 

Train Emissions 
Pollutant Emissions (tpd) 
VOC 
CO 
NOx 
PM 

0.029 
0.085 
0.671 
0.016 

Idling Vehicle Emissions 
Total Emissions (tpd) 

0.002 
0.018 
0.000 
0̂.000 

Pollutam 
VOC 
CO 
NOx 
PM 

Total Emissions (Train • Vehide Idling) 
Totai Emissions (tpd) 

VOC 0.031 
CO 0.103 
NOx 0.671 
PM 0.016 



Sadgwick County 
Mitigation Option m 

Emisswn Calculationa 

Average Vehide Emission Factora 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Koura of Delay Input Houra of Deiay 

Greenwich 0.13 0.13 
101st N 0.09 0.09 
61stN 0.38 0.38 
Oliver 0.29 0.29 
45th N 0.57 0.57 
Hillside 0.76 0.76 
37th N 1.56 1.56 

y 21stN 0 6.72 
y 17th N 0 1.77 
y 13th N 0 7.64 
y 9thN 0 0.71 
y Murdock 0 5.3 
y Cemral 0 8.17 

Linculn 5.3 S.3 
Harry 6.89 6.89 
Mt. Vemon 2.67 2.67 
Pawnee 14.46 14.46 
MacArthur 4.05 4.05 
47th S 2.79 2.79 
SSthS 0.98 0.98 
63nlS 1.22 1.22 
71stS 2.14 2.14 
79lhS 0.18 0.18 
103nlS 0.24 0.24 
Meridian 0.14 0.14 
119thS 0.03 0.03 
All 44.87 75.18 

Pollutam Total Emissions (gpd) 
VOC 1514.9 
CO 16664.2 
NOx 430.2 
PM 8.6 



Sodgwick County 
Mitigation Option #6 

Emission Caicuiations 

Train Oata 
trains/day Emissions (IbArain) Emissions (Ib/gaO Fuel Consumption (galArain) 

9.8 6.0 0.02110 283.3 
9.6 17.7 0.06260 283.3 
9.6 139.7 0.49310 283.3 
9.6 3.3 0.01160 283.3 

IGallona Consumed 283.3 



Wi( îta CO NAA 
Pro-Margor Emission 

Calcuiattons 

Train Emissions 
Pollutam Emissions (tpy) 
VOC 0.239 
CO 0.704 
NOx 5.547 
PM 0.130 

Idling Vehide Emissions 
Pollutam 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.354 
3.889 
0.100 
0.002 

Total Emissions (Train • Vehide Idling) 
Emissions (tpy) 

VOC 0.592 
CO 4.593 
NOx 5.647 
PM 0.132 

Train Emissions 
Pollutam Emissions (tpd) 
VOC 0.001 
CO 0.002 
NOx 0.015 
PM 0.000 

Idling Vehide Emissions 
Pollutam Total Emissions (tpd) 
VOC 0.001 
CO 0.011 
NOx 0.000 
PM 0.000 

Total Emissions (Tram • Vehide Idling) 
Total Emissions (Ipd) 

VOC 0.002 
CO 0.013 
NOx 0.015 
PM 0.000 



Wichita CO NAA 
Pro-Morgar Emission 

Calculations 

Average Vehide Emission Fadora 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Houra of Delay Input Houra of Delay 

y Greenwich 0.00 0.07 
y 101st N 0.00 0.04 

• y 61st N 0.00 0.19 
y Olh/er 0.00 0.15 
y 45th N 0.00 0.35 
y Hillside 0.00 0.54 
y 37th N 0.00 0.84 
y 21st N 0.00 8.15 
y 17lhN 0.00 2.14 

13th N 9.25 9.25 
9thN 0.87 0.87 
Murdock 6.42 6.42 
Cemral 9.51 9.51 

y Lincoln 0.00 4.97 
y Harry 0.00 6.11 
y Mt. Vemon 0.00 2.62 
y Pawnee 0.00 14.80 
y MacArthur 0.00 5.14 
y 47th S 0.00 3.60 
y SSthS 0.00 1.18 
y 63n]S 0.00 1.49 
y 71st S 0.00 2.40 
y 79lhS 0.00 0.14 
y 103nlS 0.00 0.14 
y Meridian 0.00 0.08 
y 119thS 0.00 0.02 

All 26.05 1 81.21 
Total Emissions from Idlino Vehides 
Pollutant Total Emissions (gpd) 
VOC 879.5 
CO 9674.6 
NOx 249.8 
PM 3.8 



Wichita CO NAA 
Pro-Morgar Emission 

Calculations 

Train Oata 
trains/day Emissions (IbArain) Emissions Ob/gal Fuel Consumption (gal/lrain) 

4 0.3 0.02110 15.4 
4 1.0 0.06260 15.4 
4 7.6 0.49310 15.4 
4 0.2 0.01160 15.4 

IGallona Consum is:4| 



Wichita CO NAA 
Post-Margar Emission 

Calculationa 

Train Emissions 
Pollutant Emissions (tpy) 1 
VOC 0.57n| 
CO 1.690 
NOx 13.312 
PM 0.313 

Train Emissions 

Idling Vehide Emissions 
Pollutant 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
1.210 

13.308 
0.344 
0.005 

Total Emissions (Train •» Vehide Idling) 
Emissions (tpy) 

VOC 1.782 
CO 14.998 
NOx 13.656 
PM 0.318 

Pollutam Emissions (tpd) 
VOC 0.002 
CO • 0.005 
NOx 0.036 
PM 0.001 

Idling Vehide Emissions 
Pollutam Total Emissions (tpd) 
VOC 0.003 
CO 0.036 
NOx 0.001 
PM 0.000 

Total Emissions (Train • Vehide Idling) 
Total Emissions (tpd) 

VOC 0.005 
CO 0.041 
NOx 0.037 
PM 0.001 



i WichiU CO NAA 
Post-Morgar Emission 

Calculations 

Average Vehide Emission Fadon 

1 Pollutant Average (g/hr) Average (gimi) 
VOC 33.8 13.505 
CO 371.4 148.555 

B NOx 9.6 3.835 • PM 0.1 0.059 

Grade 
Separation Location Houra of Delay Input Houra of Deiay 

y Greenwich 0 0.21 
H y 101st N 0 0.14 

fl y 61st N 0 0.61 
y Oliver 0 0.48 

m y 45th N 0 1.19 
1 y Hillskje 0 1.83 

y 37lhN 0 2.88 
^ y 21st N 0 27.89 • 17th N 0 7.33 
fl 13th N 31.68 31.68 • 

9lhN Z96 2.96 
Murdock 21.97 21.97 

P Cemral 32.53 32.53 
y Lincoln 0 16.81 

m y Harty 0 20.63 • y Mt. Vemon 0 8.87 
B y Pawnee 0 50.55 

y MacArthur 0 17.2 • y 47lhS 0 11.94 

B y SSthS 0 3.88 
y 63nlS 0 4.37 
y 7lstS 0 7 

fl y 79th S 0 0.4 
y 103nlS 0 0.38 
y Meridian 0 0J23 
y 119th S 0 0.04 

B I All 89.14 { 274.00 
Total Emissions from Idling Vehides 

m PollUam Total Emissions (gpd) 
fl VOC 3009.6 

CO 33105.5 
NOx 854.6 

1 PM 13.1 

; 



Wichita CO NAA 
Post-Morgar Emission 

Calculations 

Train Oata 
trains/day Emissions (IbArain) Emissions (lb/gal 

9.6 0.3 0.02110 
9.6 1.0 0.06260 
9.6 7.6 0.49310 
9.6 0.2 0.01160 

Fuel Consumption (galArain) 
15.4 
15.4 
15.4 
15.4 

IGallona Consum I TsU 



Wichita CO NAA 
Mitigation Option 411 

Emission Caicuiations 

Train Emissions 
Pollutant Emissions (tpy) 
VOC 0.678 
CO 2.001 
NOx 15.760 
PM 0.371 

Train Emissions 

Idling Vehide Emissions 
Polluum 
VOC 
CO 
NOx 
PM 

Emissions (tpy) 
0.296 
3.258 
0.084 
0.001 

Emiasions (tpy) 
VOC 0.974 
CO 5.258 
NOx 15.844 
PM 0.372 

Pollutam Emissions (tpd) 
VOC 0.002 
CO 0.005 
NOx 0.043 
PM 0.001 

Idling VehkJe Emissiona 
Total Emissions (tpd) 

0.001 
0.009 
0.000 
0.000 

Pollutam 
VOC 
CO 
NOx 
PM 

Total Emissiona (Train • Vehide ItMIno) 
Total Emisaions (tpd) 

VOC 0.003 
CO 0.014 
NOx 0.043 
PM 0.001 



Wichita CO NAA 
Mitigation Option 4»l 

Emission Calculations 

Average Vehide Emission Fadora 
Pollutant Average (g/hr) Average (g/mi) 
VOC 33.8 13.505 
CO 371.4 148.555 
NOx 9.6 3.835 
PM 0.1 0.059 

Grade 
Separation Location Houra of Delay Input Houra of Delay 

y Greenwich 0 0.13 
y 101st N 0 0.09 
y 61st N 0 0.38 
y Oliver 0 0.29 
y 4SthN 0 0.57 
y Hillside 0 0.76 
y 37lhN 0 1.56 
y 21st N 0 6.72 
y 17th N 0 1.77 

13th N l64 164 
9thN 0.71 0.71 
Murdock 5.3 5.3 
Central 8.17 8.17 

y Lincoln 0 5.3 
y Hany 0 6.89 
y Mt. Vemon 0 2.67 
y Pawnee 0 14.46 
y MacA.ihur 0 4.05 
y 47th S 0 2.79 
y SSthS 0 0.98 
y 63nlS 0 1.22 
y 71st S 0 2.14 
y 79lhS 0 0.18 
y 103nlS 0 0.24 
y Meridian 0 0.14 
y 119thS 0 0.03 

All 21.82 75.18 
Total Emissions from Idlino Vehkaes 
Pollutam Total Emissions (gpd) 
VOC 736.7 
CO 8103.7 
NOx 209.2 
PM 3.2 



Attachment D 

LOCOMOTIVE EMISSION CONTROL TECHNIQUES 
AND THE FEASIBILITY OF EARLY INTRODUCTION 

OF LOW-EMISSION LOCOMOTIVES 

D.I DIESEL ENGINE MODIFICATIONS 

Several emission control techniques for NO, and PM are well-established in heavy-duty on-
road truck engines. These include the following: 

• Retarded injection timing. 
• Enhanced charge air cooling in turbocharged engines. 
• Electronic fuel injection control. 
• Conversion from two-stroke to four-stroke cycle. 

To a lesser degree, these techniques also have been applied or are being incorporated into 
locomotive engines. Since the early 1980s, emission standarils have been a principal driver in the 
deveiopment and appUcation of emission controls to on-road diesel engines. Lacking this driver until 
only recendy, locomotive engine manufacturers have not given much effort to developing emission 
controls in the past. Much of the published work on applying emission control techniques to 
locomotives has been funded by the North American raihoads, through the Association of American 
Railroads' (AAR) Locomotive Improvement program. The AAR has contracted much of the work 
under this program to Southwest Research Institute. Since 1988, the Locomotive Improvement 
Program has been focused on developing and refining locomotive emission testing procedures, 
establishing baseline emission rates for the most rê Mxsentative North American locomotive models, 
and investigating the effects of several readily-available emission control techniques Many of the 
data cited here were generated by this program. 

D.1.1 Rotard«d Injection Timing 

In the absence of any other considerations, locomotive engine designers time the fuel 
injection event so as to maximize the engine's torque in throttle notches 7-8 (this is referred to as 
maximum brake torque timing or MBT timing), which also maximizes fuel efficiency and power 
output Retarding the beginning of injection, relative to MBT timing, will usually decrease the NO, 
rate by reducing the duration of the high combustion temperatures that promote the formation of 
NO, However, this also reduces the time available to complete the combustion of PM, which 
always forms early in the combustion process. This is the basis for the classic tradeoff in controlling 
diesel NO, and PM: techniques to reduce one tend to increase the other. 

In most diesel engines, moderately retarding the beginning of injection produces significant 
NO, reductions, al the cost of some increase in PM and fuel consumption rates. This phenomenon 
has been widely observed in emission tests of locomotive engines. Tests performed by the 
Southwest Research Institute for the AAR have investigated the effects of retarding the beginning 

PreUminary MUigatum PUm J-U3 WuMta Mitigation Study 



of injection over a range of 2 to 12 degrees of crank angle. These tests have established that 4 
degrees crank usually results in a good compromise between NO, reduction and elevation of PM 
rates and BSFC (Figure D-1 shows typical trends). The impact of 4 degrees of timing retard in a 
number of widely used locomotive models is shown in Figures D-2 and D-3 below. The NO, 
reduction varies somewhat by locomotive model. For most models, th* NO, reduction is 
approximately 25 percent, although a reduction of as little as 17 percent was reported for a current-
model GE passenger locomotive (GE AMD-103) (Figure D-2). The observed NO, reductions are 
accompanied by PM increases ranging between five and 35 percent (Figure D-2). and increases in 
brake-specific fuel consumption between one and two percent (Figure D-3). 
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Figure I>-2. Effect of i^rding injection timing on NO, and PM for several 
locomotive models 
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Figure D-3. Effect of retarded injection timing on braiie-specific fud consumption for 
several locomotive models 
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Transient and steady-state exhaust opacity are also increased as a side effect of retarding 
injection timing. The effect is generally more severe in GE locomotives than EMD locomotives. 

To summarize, retarding fuel injection timing has been shown to be an effective means of 
reducing NO, emissions from locomotives, 'out is accompanied by increases in PM exhaust opacity 
and brake specific fuel consumption, whici; vary by locomotive model. The main cost of this 
technique to the raikoads is the one to two percent increase in fuel bill for units with retarded 
timing. The magnitude of this cost would vary dramatically to the extent that units with retarded 
timing could be dedicated to service through Wichita. With random dispatching of line haul 
locomotives through the entire UP/SP system, a large increase in fuel bills would be needed to 
assure that Wichita realize the full NO, b^efit associated with injection timing retardation. 

Retarding the injection timing could be performed during any scheduled 90-day servicing. 
Therefore, the entire fleet could be so modified in less than six months. 

D.1.2 Enhanced Charg* Air Cooling 

Cuirent line haul locomotive engines employ turbocharging and charge air aftercooling to 
reduce visible smoke emissions and as a means of increasing power density and fuel efficiency and 
promoting engine cooling. Conventional locomotive charge air coolera use the engine coolant as 
the cooling medium. This configuration prevents the intake air from being cooled to temperatures 
below that of the engine coolant - normally 180* F. Emission testing has shown that cooling the 
charge air temperature to lower temperatures can reduce locomotive NO, rates to some degree 
(Table D-1). This is achievable in a locomotive by using separate cooling systems for the engine 
and charge air cooler. 

Table D-1. Effect of decreasing aftercooling temperature on exhaust emission rates -
EMD 12-645E3B engine with 4* retiirdcd injection timing (Reference D-1) 

C O 1 
Aftercooler Temperature g/bhp-hr 

ZlO'f 0.24 0.40 n.w 
I95»F 0.25 0.38 095 8.12 
I80»F 0.23 0.38 0.92 7.98 
I65»F 0.23 039 0.93 1 7.88 

Note: EmissioDS were measured over the AAR 3-mode duty cycle (50% idle, 25% Notch 5, and 25% 
Notch 8). 
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GM-EMD has developed separate circuit charge coolers as original equipment on its latest 
locomotive models (e g., the SD90MAC), and for retrofitting into at least one earlier-model 
locomotive engine. Specifically, a separate circuit aftercoo'sr is part of an advanced overhaul 
package for the EMD 645F3B, which powers SDSO freight locomotives offered in the early-mid 
1980s As originally configured, this engine has suffered from frequent premature mechanical 
failures which are likely related to excessively high thermal loads and combustion pressures. The 
original engine's NO, rates also were likely high, as well. The advanced overhaul paclcage was 
developed to improve the durability of this engine, a-id was also designed with NO, reductions in 
mind This package consists of the following: 

A more effective aftercooler with a four pass heat exchanger, instead of the original 
model's two pass design. 

A separate circuit for the charge air coolant, resulting in tower charge air temperatures. 

Six blade engine coolant radiator fans in place of 4-blade fans, which provide higher 
flow rates of cooling air. 

Addition of a thermostat to limit coolant flow to the engine. This is apparently needed 
in cold weather operation with the more effective modified cooling system. 

Fuel injectors modified with a new hole pattern and spray angle 

Beginning of injection timing retarded 2 degrees of crank from MBT timing (Reference 
D-2). 

Emissions data from an EMD SDSO freight locomotive equipped with the advanced overhaul 
package are shown in Table D-2 below. While diese data are based oc the AAR 3-mode duty cycle, 
which is not the same as the EPA's proposed line haul cycle, the AAR cycle data are usually similai 
to those based on line haut cycles. Comparing these rates with the proposed EPA locomotive 
emission standards suggests that this package meets die Tier 0 NO, standard, and has a PM rate well 
below the Tier 0 standard. This package therefore appears to offer significant NO, reductions, 
combined with tow emission rates of the other major pollutants. This package could be installed 
in all EMD freight locomotives equipped with 645-series engines (Reference D-3). 

Table D-2. Exhaust emission measurements for the EMD 645F3B, 
equipped with EMD's Advanced Overhaul Package 

AAR 3-mode Composite Emiision Rate (flihp hr) 
No. ot Units Tested UC CO NO, FM 

4 0 26 to 0 33 0.77 to 2.4 8.9 to 9 8 0.28 to 0.34 
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The most cost-effective time to perform such an upgrade is during die major engine overhaul 
that is normally scheduled once every 5-6 years in service. If 20 percent of the fleet is overhauled 
in 1998, and then in 1999, then approximately 40 percent of die UP/SP units with 645-series engines 
couid be equipped v/ith this package by January 2000. Forty percent of die EMD 645 powered fleet 
would already meet Tier 0 when the Tier 0 standard first takes effect. 

D.1.3 Electronic Fuel Injection (EFI) Control 

Manufacturers of heavy-duty automotive diesel engines began offering models equipped 
with electronically controlled fuel injection in die late 1980s. Incorporating electronic control 
allows injection timing and fuel quantity to be varied optimally for engine speed, load, air flowrate, 
and temperamre It is widely considered to be a key technology for simultaneously achieving low 
PM and NO, rates, along with excellent fuel economy. Bodi EMD and GE have introduced 
electronic fuel injection systems in Uieir latest locomotive engine models. These systems are 
currently optimized for fuel economy, and not emission reductions. Botii manufacturers have 
investigated low NO, control algoridims for dieir electronic injection systems. EMD can offer 
locomotives widi low NO, calibration, at die customer's request. Emission testing to verify the 
performance of die low NO, calibration has been quite limited, so such testing should be performed 
in conjunction widi die locomotive order (Reference D-3). Bodi EMD and GE will conduct more 
optimization of dieir EFI calibration for emission control, once die EPA's proposed locomotive 
emission standards is established. 

Electronic injection control entails die installation of sensors measuring crank angle, injector 
needle lift, engine coolant temperature, and intake air temperature and flow rate. Retrofitting 
electronic injection control into in-service locomotives should be feasible during major rebuilds, 
assuming diat die engme maiiufacturers develop and offer suitable retrofit packages for dieir various 
engine models. 

0.1.4 Conversion from Two-Stroke to Four-Stroke Cycle 

EMD locomotive engines have always utilized a two-stroke cycle, while GE locomotives 
have used a four-stroke cycle. In two-stroke, uniflow scavenged engines, such as die EMD 545, 
645, and 710 Series, die intake air is fed into die crankcase from die blower or turbocharger, and 
then flows into each cylinder du-ough a number of intake ports In diis arrangement, substantial 
amounts of lubricating oil from die crankcase are delivered into die combustion chamber as mist 
entrained along witii die intake air. The liAricating oil does not burn completely, and it contributes 
to exhaust PM emissions. Approximately 50 percent of die exhaust particulate matter in two-stroke 
EMD locomotive engines has been measured to consist of lubricating oil. In contrast, die 
lubricating oil fraction of PM from GE locomotive engines is normally less than 20 percent. 

In automotive diesel engines, PM rates as low as 0.06 g/bhp-hr are achieved dirough two 
means: 
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• Optimizing die combustion process to minimize die formation of solid carbonaceous PM 
formed during combustion of diesel fuel. 

• Minimizing the amount of lubricating oil passing into the combustion chamber, using 
four stroke designs with rings, cylinder liners and valvi sttm seats which are optimized 
for very low oil leakage. 

Because of their intractably high oil consumption and assoc'ated PM emissions, two-stroke 
diesel engines have been driven out of the Nord̂  American automotive engine market. Fuel 
efficiency is a key driver in the locomotive engine market, and four-stroke engines are capable of 
somewhat higher fuel efficiency. Principally because of fuel efficiency considerations, EMD has 
recently introduced its first four-stroke locomotive engines into the marketplace. With EPA's 
proposed locomotive emission standards calling for simultaneous control of PM and NO,, the 
conversion of the North American locomotive market to four-stroke motive power will likely be 
completed during the rtext decade. 

Advaiced four-stroke diesel locomotive engines have recendy been introduced by EMD and 
by GE Transportation Systems in affiliation with Deutz . Both of these engines have been designed 
with likely future emission standards in mind. While no emission data from these engines are 
available, the engines may well achieve lower NO, and PM combinations than older North 
American locomotive models. These engines are substantially more powerful thao traditional 4,000 
hp North American locomotive prime movers. Recendy-developed AC traction motors and power 
control systems are needed to utilize properly the additional power. Accordingly, retrofitting these 
engines into existing units is probably not feasible. UP/SP would have to purchase locomotives 
equipped with these advanced engines and concentrate their operations on lines through Reno, NV 
and Wichita. 

D.2 IMPROVED DIESEL FUELS 

In October 1993, both the EPA and the ARB introduced standards for the composition of 
on-road diesel fuel. These standards required that sulfur content be reduced to below 0.05 percent, 
?Ad also specified minimum cetane numbers. The ARB standard limits aromatic content to less than 
20 percent. High cetane, low aromatic, low sulfur fuels have been shown to reduce NO,, PM, ur 
both, in some on-road diesel engine models. A similar effea has been documented for locomotive 
engines. Using improved or reformulated diesel has been suggested to offset the increase in PM 
which ordinarily occurs when retarded injection timing is used to reduce NO, emissions (Reference 
D-4). Examples of the progressive effects of retarded fuel injection timing, enhanced aftercooling 
and improved diesel fuel in locomotive engmes are shown in Table D-3. 

D-3 DIESEL EXHAUST AFTERTREATMENT 

Power output in a diesel engine is controlled mainly through the quantity of fuel injected. 
No dirotding of intake air takes place, as in an otto-cycle gasoline engine. Air/fuel ratios dierefore 
vary from 200:1 to approximately 20:1 as the engine moves from low loads to full load. The onset 
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of excessive smoke prevents operation at conditions richer than 20 percent excess air, so diesel 
engines always operate with lean overall air/fuel ratios (Reference D-5). 

In North American gasoline light-duty vehicles, NO, is controlled by a combination of 
exhaust gas recirculation and catalytic exhaust aftertreatment. The rhodium catalyst used for NO, 
reduction is only effective if little or no oxygen gas is present, accordingly a stoicheometric or rich 
mixture is needed For this reason, this catalyst is not effective with diesel ochaust. 

Table D-3. Incremental efTect of emission control techniques applied to locomotive engines 
(Reference D-5) 

EMD 12-645E3B 

Condition Condition g/bhp-hr 
Baseline (MBT injection timing, 2lO'F 
aftercooling) 

0.15 0.29 1 0.81 10.46 

4° injection retard, baseUne 
aftercoolinmg 

0.24 0.40 0.85 8.89 

4° injection retard, I80''F aftercooling 0.23 0.38 0.92 7 98 
4° injection retard, I80°F aftercooling, 
low sulfur-low aromatic fuel 

0.19 0.33 1.02 7.18 

GE i2-7FDL 

rtn 1 HL' | LO j NU. 
Condition g/bhp-hr 

aftercooling) 
o.iy i.yx 

4° injection retard, baseline aftercoohng 0.26 0.41 1.91 9.20 
4° injection retard, UO'F aftercooling 0.28 0.46 2.04 8.68 
4° injection retard, I40*F aftercooling, 
low sulfur-low aromatic fiiei 

0.20 0.36 2.04 7.60 

over die AAR 3-mode duty cycle. 

Catal>tic NO, reduction in diesel exhaust is achisvable by adding reducing agents such as 
ammonia or urea to the exhaust gas stream, and flowing the mixture over suitable catalysts. This is 
the basis of selective catalytic reduction (SCR) systems and die RAPRENOx system, which are 
markete«d commwcially for NO, reduction in stationary power generators. SCR has been 
demonstrated in some low-powered German locomotives. The usefxihiess of these techniques for 
North American freight locomotives is limited by the following constraints: 
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• The apparatus and the stored reducing agent take up a fair amount of space, and 
surprisingly little unoccupied space is available in a locomotive. 

• The apparanis is complex and requires regular maintenance to remain reliable. 

• Ammonia is toxic and presents a safety hazard if accidentally released. 

Certain zeolite catalysts can reduce NO, to N2 and O,, even in die presence of oxygen gas 
These and odier lean NO,-reducing catalysts are currendy being researched at die Soudiwest 
Research Institute and odier instittitions It is too early to tell if dus effort will result in a practical 
NO, converter for diesel engines in the near future. 

D.4 ALTERNATIVE FUELS 

Alternative fuels have demonstrated die capability for lower NO, and PM rates dian diose 
of conventional diesel engines. Fuels widi potential applicability to locomotives include liquefied 
natural gas (LNG) and diesel/water emulsions. 

D.4.1 LNG Use in Locomotives 

Caterpillar Corporation has substantial expertise in natural gas fueling of medium speed 
engines and offers namral gas fueling as an option in its large stationary generator set engines. In 
die early 1990s, CaterpUlar and die Morrison-Knudsen Corporation co-operated in die development 
of an LNG-flieled switcher locomotive, die MK1200. The MK 1200G is powered by a CAT G3 516 
operating on LNG via spark ignition of lean homogeneous gas/air mixtures. This engine features 
very low NO, emissions (full load NO, rates of approximately 1.5 g/bhp-hr), at die price of 
substantially lower fuel utilization efficiency dian diesel baseline. Two MK 1200s are currently 
operated by Union Pacific in Los Angeles. Fuel storage for die MK 1200 is provided by diree 
interconnected on-board LNG tanks, mounted in die frame This arrangement provides sufficient 
fuel storage for die switcher's low engine load and limited operating radius. 

Analyses of LNG for freight line haul application have generally led to die conclusion diat 
a tender' is needed to store enough fuel for an adequate operating range between fuel fills. 
Approximately twice die volume of LNG is needed for die same energy storage as a volume of 
diesel fuel Given die high cost of installing LNG storage and dispensing facilities, a tender is 
needed to give reasonably long operating ranges between fueling facilities. In die early 1990s, 
Burlington Nordiem developed a 30,000 gallon LNG tender which supplied fuel to a two-unit 
consist of LNG locomotives. The LNG locomotives powered unit coal trains operating between 
Wyoming and Minnesota. The locomotives were diesel EMD SD 40-2s, converted to LNG using 
LNG fumigation widi diesel-pilot ignition. The LNG fuel system was developed and installed by 
Energy Conversion, Inc , of Tacoma, Washington. To prevent combustion knock in die nattiral 
gas/air mixnire, die compression ratio was decreased substantially from diat of die original EMD 

Tender" refers to a rail car, separate from Ihe locoinotive(s), used to store locomotive fuel 
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64S diesel engine This contributed to the LNG locomotives having considerably higher fuel 
consumption rates than the original diesel configuration. 

Subsequently, in 1993, the GasRail USA cooperative industry research program was 
established to demonstrate emission reductions by LNG fueling in EMD-710 locomotive engines. 
The project is being conducted and managed by Southwest Research Institute. The goal is a 75-
percent reduction in NO, emissions while retaining diesel-equivalent fuel efficiency. Several LNG 
combustion systems, including two spark-ignited systems and four that used a diesel pilot as an 
ignition source, were evaluated for their ability to provide low NO, emissions and high thermal 
efficiency. 

Considerations of performance, durability, converaion cost, and ease of integration led 
GasRail project engineers to select the Late-Cycle High Injection Pressure (LaCHIP) combustion 
system. The LaCHIP system involves die direct injection of natural gas at pressures exceeding 
3,500 psi late in the compression cycle. A small quantity of diesel fuel is injected just before natural 
gas injection to provide a robust ignition source. 

While improvements to the LaCHIP system continue, reductions in NO, emissions from the 
diesel baseUne now exceed 73 percent. Thermal efficiency closely meets levels recorded with 100-
percent diesel fuel. Once the design is complete, an EMD F59PHI passenger locomotive will be 
retrofitted with the LaCHIP combustion systtm and then will be demonstrated in revenue service. 
The locomotive, owned by the Southem Caiifonua Regional Rail Authority, is scheduled to enter 
commuter service in the Los Angeles area in late 1997 (Reference D-6). 

While LNG shows promise as a low emission locomotive fuel, engine designs are still far 
from being mature enough for conventional freight service. To our knowledge, no locomotive 
manufacturer is planning to commercialize LNG fueled locomotives for freight line-haul or 
passenger train service. Once the GasRail USA engine design is completed, the locomotive 
manufacturer would need to conduct octensive durability testing to support a decision to offer the 
engine commercially The raihoad purchasing LNG locomotives would have to make expensive 
investments in tender cars and fueling facilities to support their operation. Major LNG fueling 
facilities normally require at least two years to permit and construct. Given the immaturity of LNG 
locomotive technology, and the costs and lead time to construct LNG fueling facilities, conversion 
to LNG is not a feasible emission mitigation option for the UP/SP merger. 

D.4.2 Diesel Fuel/Water Emulsions 

Researchers have extensively investigated the performance of fuel/water emulsions in 
laboratory diesel engines. The emulsions are formed by adding surfactants and mechanically mixing 
the fuel and water. The emulsion is metered in the engine using standard diesel fuel system 
components. The water in the emulsion cools the combustion process, and very effectively inhibits 
die formation of NO,. The reduction in combustion temperature, and the formation of steam from 
the emulsion during combustion also leads to improved fuel efficiency, compared to baseline diesel 
fuel. The principal drawback with emulsions is that they are usually unstable. Left stored in a tanic, 
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the emulsion tends to revert to separate fiiel and water phases. The need to prepare emulsions 
immediately prior to their injection into the engine has presented the greatest practical barrier to 
their use in vehicles 

A55 Corporation, working in co-operation with Caterpillar Corporation, has recendy been 
promoting naphtha/water and diesel/water emulsions as heavy-duty engine fuel. The company has 
developed proprietary surfactant packages and blending equipment for making the emulsions from 
diesel fuel at existing fueling facilities. The equipment can blend and dispense emulsion at rates up 
to 50 gallons per minute. The 30 percent water-in-fuel emulsion reportedly remains stable for as 
long as two weeks. Emission and performance tests have docunicnted 50-percent reductions in NO, 
in emission controlled automotive diesel engines, accompanied by reductions in PM and brake-
specific fuel consumption. A55 Corporation has performed durability testing in a CAT 3406 
generator-set operating at 100 kW for 10,000 hours. A tear-down analysis revealed no imusual wear 
(Reference D-7). 

The reported attributes of the A55 fuels could make them promising low emission 
locomotive fuels. Their suitability needs to be verified in locomotive demonstrations: none have 
been conducted to date. Given die 30-percent dilution of fud by water, larger fiiel tanks and higher-
rate fuel injectors would be needed to maintain undiminished locomotive range and power. The 
emulsion would also have to demonstrate the ability to remain stable in the locomotive fuel tank 
over the hold times encountered in freight drag service. If their suitability for freight locomotives 
were verified through a rigorous development and demonstration program, the A55 fuels might 
prove to be useful for mitigating locomotive emissions in Wichita. 
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Appendix K 
NOISE AND VIBRATION 

Section 1: Noise Study Description 

This study presents an assessment and description of mitigation options to address merger-
related noise impacts alovf̂  the existing Union Pacific corridor through Wichita, Kansas. Although 
UP recendy indicated through verified statements that the post-merger increases in rail traffic will 
amount to less than the Board analysis threshold of eight trains per day, the revised traffic plan still 
exceeds the 100 percent increase in annual gross ton miles which is also a Board threshold for 
environmental analysis (See Section 4.2 of this appendix). ConsequenUy, the SEA study team 
initiated this study in Wicnita and Sedgwick County to 1) identify and quantify noise impacts 
including train hom noise, wheel/rail noise, and diesel locomotive noise and 2) identify and evaluate 
potential mitigation measures. 

Section 2: Study Area 

The study area includes sensitive receptors (See Section 4 2 of this appendix) along the 
existing UP rail corridor in Sedgwick County that includes Haysville and Kechi, Kansas and is 
shown in Figure 2.1 of this appendix. 

In the viciiuty of grade crossings, die area of train hom noise impact can extend as far as 
approximately 400 feet from die track into die adjacent community, while wheel/rail noise impacts 
typically extend up to 80 feet from die track. These impact distances depend on a number of factors, 
including train speed and the number of trains per day. 
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Figure 2.1 Wichita Study Area 

Section 3: Railroad Operations 

The UP/SP Merger Environmental Assessment (EA) repotted that ths increased through train 
movements on the Lost Springs-Wichita rail tine will produce corresponding increases in 
locomotive exhaust noise and hom, engine, and wheel/rail noise. In addition to through trains, other 
train activity in Wichita includes local and yard train movements. This study includes the noise 
effects of all of diese train movements. 
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Section 4: Methodology 

The study team developed noise contours for both pre-merger conditions and post-merger 
conditions without further mitigation by using a computer model designed for this study. The 
computer model was based on noise measurements conducted in Wichita, as described below in 
Section 4 3. Noise contours were incorporated into a geographic information system (GIS) to 
provide detailed info.Tnation regarding noise-affected land uses (see Section 4.6 of this appendix). 

4.1 Noise Descriptors 

The noise descripû r used for this study is the day-night average soimd level (LJ), vAuch is 
the time-average of the A-weighted noise levels obtained over a 24-hour period. Tbe average 
includes a 10 dB upward adjustment added to the nighttime levels (10:00 P.M. to 7:00 A.M.) to 
account for increased sensitivity to nighttime noise events. The glossary at the end of this appendix 
and Attachment B of this appendix pres. nt additional information regarding various measures of 
noise. 

4.2 Noise Impwt Criteria 

The Environmental Assessment and Post Environmental Assessment identified sensitive 
receptors ak>ng the proposed post-meî er VPIS? corridor through Wichita requiring noise analysis 
The assessment was performed to identify noise-sensitive receptors where the change in operations 
could result in a noise exposure increase diat would meet or exceed the Board thresholds for 
required noise ana'ysis (49 CFR 1105.7(eX6)). 

The Board environmental mles in 49 CFR 110S.7(eX6) provide diat where train traffic 
exceeds the analysis thresholds, noise level impact analysis may be warranted. These thresholds are 
shown below in Table 4.2.1. 

Table 4.2.1 Surface TraMportatioii Board's Thresholds For Noise Impact Analysis 
ActMtySlte NalaaTkniMi 

Rail Line Segment Increaae of 8 trams per day or IOCS mcreaM in 
annual gross ton mile* 

RaU Yards Increase of 1009i in carload acthitjr per day 
Intermodal faciiitie* Increase of SO trucks per day or 10% 'taattae m 

average daily traffic vohime on any affected road 
segment 

A noise impact requires analysis under the Board's environmental mles when either of the 
following occurs: 
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• Noise levels increase by three dBA or more, as measured by the d&y-night avenge sound 
level (/-<,) or 

• An increase to an L^ of 65 dBA or greater. 

These criteria apply to noise-sensit've receptors (e.g., residences, schools, churches, libraries, 
hospitals, retirement communities, and nursing homes) that are in the area where tbe Board 
thresholds wilt be exceeded. 

The study team analyzed those areas where the projected increase in train volume or change 
in train mix would be expected to cause: (i) more than a marginal change in noise exposure or (2) 
an increase in the number of noise sensitive receptors widiin the 65 dBA L^ contour. For this study, 
any increase in L«, of less than 2.5 dBA was considered insignificant. 

A diree dBA increase in L«, normally requires a 100 percent increase in rail traffic, different 
equipment, or a shift of daytime operations to night hours. 

4.3 Noise Measurements 

The study team monitored train noise in Wichita during the W'.>ek of March 17, 1997 to 
verify and refme the assessment of pie-merger noise conditions and to obtain a basis for modeling 
post-merger conditions. Pre-merger noise levels estimated in the EA and Post EA, were based on 
typical train hora noise measurements. The noise measurements in this mitigation study take into 
account site-specific sound issues, such as actual train hora equipment, shielding due to buildings, 
ground absorption, and the variability of train hom sounding sequences. The EA and Post EA 
analyses relied on estimates of these same effects. 

Measuremmts were made of the ambient noise (i.e., the noise environment without trains) 
and of noise associated with train passages. Train passage measurements were made at six locations 
at two distances along a tine extending perpendicularly from the tracks in order to characterize the 
site-specific sound issues described above. The locations were chosen to be representative of 
suHuiban areas (with some budding shielding), grade-crossings (hom noise), and locations with no 
crossing (no hora noise). Train noise data for these conditions were deemed to be sufficient to 
characterize die entire study area and to quantify how train noise decreases with distance, shielding, 
and ground effects. The train noise measurement locations are identified below in Table 4.3.1. 
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Table 4.3.1 Noise Measurement Locationf 

Location Type 
NaatiaalMaannmmt 
t»ataacaa ttom Trades (feet) 

1. 71 st Street South (Haysville) Suburban grade crossing-with 
some shielding 

100 A 200 

2. 59th Street South and Soutfaeni No homs 5QSt 100 
3. 53id Street South No boms 75 4 150 
4. Pawnee Suburban grade crossing-with 

some shielding 
100 & 200 

5 Osie Urban/iDdustriai grade crosciag-
with some shielding 

100 A 200 

6. 61st Street North (Kechi) Suburban grade crossing-no 
.shielding 

too A 200 

Single-event sound exposure level (SEL) data for each train noise event were used to 
determine how train noise decreases widi distance for each of the locations. The SEL permits 
companson of die noise from events of different durations and is useful in tiiis study since it takes die 
propagation of sound firom the train to die measurement position for die entire train noise event, not just 
for the loudest portion of the noise event 

The rates of decrease of noise widi distance calculated for each location identified in Table 
4 3.1 of diis appendix tor every measured train noise event were used to determine the distance from 
the tracks to die 65 dB L ^ contour. 

4.4 Noise Projections 

Using the results of the noise measurements and analysis presented in Section 4.3 of diis 
appendix, noise projections were made for both pre-merger conditions and post-merger conditions 
along die entire rail corridor. Since the number and type of rail operations for bcdi the pre-merger 
and the post-merger vary considerably along the corridor, the resulting noise impacts also /ary along 
die corridor. Table 4.4.1 of diis â jpendbc shows die results of tiiis analysis for each g.aue crossing. 
Specifically, this analysis shows the distance from the track to the pre-merger and post-merger 65 
dBA L«, noise contour at each grade crossing. 

The results of die noise projections are shown graphically in die figures in Attachment A of 
diis appendix. These noise contour maps show the pre-merger and post-merger noise contours and 
affected noise-sensitive properties (parcels). 
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Table 4.4.1 Pre- and Post-Mergar Distancas to 65 dB Ldn 
Contour 

UPSPWICHirA PRE-MERGER POST -MERGER 

Day Day 
Thrau^ Trains 95« 4S% Throuoh TrakM 84% 49% 
Local SOK S0% Looid 90% ao% 
Yard • M 36% Honi Yard tarn aa% Nam 

AiMraoa Itttat^ 
Total Tdlii OManoato fual Mail If TaM T«M OMMaalB 

SlTMl Through Local Yard Tow Day osaaLdam Thmiflh Laoal VanI TaM aA 66diLdnia 
2 8.S 3.0 2a 239 9 i 11 l i &2 329 

tottl N 2 8.6 3.0 2a 239 9 2 11 l a 8.2 329 
61«tN 2 6.6 3.6 3.0 256 9 2 12 6.4 84 S41 
0»Mr 2 a6 sa 3.0 295 9 2 12 •A 9 4 94 
tSttt H 2 6.6 3.6 3.0 298 9 2 12 •A S 4 941 
tmatit 2 6.6 3.ii 3.0 295 9 2 12 at as S41 
37lhSt. N. 2 6.6 3a 3.0 298 9 2 12 ad 54 341 

cay St. 3 14 a i sa 385 9a S ia.6 114 aa 423 
21« S 14 a i sa 388 9a 3 iaa 114 64 423 
Itth 9 14 6.1 8.6 388 9a 3 iaa 114 6 4 423 
leih 3 14 a i 5.9 388 9a 3 16« 114 84 423 
ITtti 3 14 a i sa 388 9a 3 19J 114 64 423 
ISlh 3 14 S I 5.9 388 9.6 S taa 114 64 423 

3 10 5.6 4.4 307 9.9 3 i&a 'ai 7.1 394 
lllh 3 10 sa 4.4 307 9.6 3 isa as 7.1 364 
lOh 3 10 sa 4.4 307 9.6 3 1SJ9 as T.I 394 
«h 3 10 sa 4.4 307 9 J 3 1SJ9 6 4 7.1 364 
Murdock 3 10 S6 a.4 307 9.9 3 1SJ 6 4 7.1 364 
Conlnl 3 10 5.6 4.4 307 9.6 3 l is as r.i 364 
GttMIt 3 10 5.6 4.4 307 9.6 S i&a as 7.1 364 
Lincoln 1 7 4.0 3.1 296 ae 1 12J 9 4 9.7 346 
Baytoy 1 7 4.0 3.1 289 9.6 1 12J9 6 4 &7 946 
Zimnorty 1 V 4.0 3.1 296 6a 1 124 6 4 a.f 346 
Boolon 1 7 4.0 3.1 286 a6 1 iaa 6 4 • i t 346 
Harry 1 7 4.0 3.1 256 9.6 1 las 6 4 i7 346 
Oata 1 7 4.0 3.1 286 9a 1 iza 6 4 a7 346 
Fumion t 7 4.0 3.1 296 9.6 1 12J9 9 4 a7 346 
Skkwiw 1 7 4.0 3.1 386 9.6 1 12J6 6 4 i f 348 
M. Vwnon 1 7 4.0 3.1 2S6 64 1 iaa 6 4 a7 S46 
Ctok 1 7 4.0 3.1 2S6 6.6 1 12a 6 4 s.f 346 
KMaM 1 7 4.0 3.1 286 9.6 1 12J9 6 4 i f S46 

1 7 4.0 3.1 236 9.9 1 12a 64 i.f 346 
ttocArttwr 1 7.4 4.2 3.2 298 10 1 13 ».1 84 381 
470) S 1 6.4 3.5 2.9 290 10 1 12 a i 8 4 340 
SSthS t 5.4 2.6 2.5 233 10 1 11 l4 a i 326 
OM 1 5.4 2.6 2.5 233 10 1 11 l i i l 926 
/IMS/Grand 1 5.4 2.6 2.5 233 10 1 11 l i i l 
TSUI t 5.4 2.9 2.5 233 10 1 0 11 i i i l 329 
103rd 1 S.4 2a 2.5 233 10 1 0 11 5 4 SLI 329 
Moridian 1 5.4 2a 2.8 233 10 1 b 11 ai 329 



4.5 Noise Model 

The noise model used to generate the results shown in Section 4.4 of this appendix 
incorporates the results of on-site noise measurements to characterize train hora, engine, and wheel/ 
rail noise and sound propagation effects, including the rates at which the noise level decreases with 
distance away from the tracks. Using this model, the study team calculated the train noise levels 
at each location. 

The noise model was constructed so that "what if' scenarios can be analyzed efficiendy. For 
example, the model can be modified to generate noise contours for various mitigation options, such 
as increasing train speed or constructing grade separations. 

4.6 Noise Impact Assessment 

A geographic information system (GIS) was used to evaluate the noise impacts of various 
train operation scenarios including pre-merger, post-merger without fiirther mitigation, and post-
merger with grade-separations (i.e., under or overpasses). Noise contours for each scenario were 
overlaid on parcel-based GIS data provided by Sedgwick County. The GIS data includes actual 
property boundaries and detailed land-use information. 

Table 4.6.1 below shows the results of an analysis done to determine the extent of noise 
impacts for post-merger conditions without further mitigation and improvements derived from 
increased train speeds and from constructing grade separations. This combination of mitigation 
options was selected for analysis primarily to address traffic congestion issues. 

Table 4.6.1 Affected Noise-Sensitive Receptors 
Condition Number of Noise>Scasitive Receptors 

EzcecdittgL«.65dBA 
Pre-merger 295 
Post-merger w/o further mitigation 380 
Increased train speeds 434 
Pawnee grade separation and increased train 
speeds 

410 

Pawnee & Central grade separations and 
increased train speeds 

409 

Pawnee, Central and 13th SUeet North grade 
separations and increased train speeds 

409 

Pâ «Tlee, Central, 13di Street Nordi, and 21st 
Street North and increased train speeds 

409 

Elevated trainway and increased train speeds 430 
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Although increased train speeds have no effect on ti'ain hora noise impacts, they do affect 
wheel/rail noise impacts since wheel/rail noise increases with increased train speed. Table 4.6.1 of 
this appendix shows that the Pawnee grade separation reduces the number of affected receptors by 
24 because hora noise would be eliminated at that location. Adding the Central gradt sqiaration 
reduces the number of affected receptors by only one more because there is only one noise-sensitive 
location in the vicinity. Adding grade separations at 13th Street North and 21st Street North has no 
effect on noise impacts. An elevated trainway has less benefit than the grade separations analyzed 
because in this option Pawnee would remain an at-grade crossing. 

4.7 Vibration 

Ground-borae vibration can be a concera for nearby neighbors of a railroad line, although 
it is not as common an environmental problem as noise. The effects of ground-borae vibration 
include rnovement of building floors, rattling of windows, and shaking of items on shelves or 
hanging from walls In some extreme cases, vibration can cause cosmetic or structural damage to 
buildings. 

The train wheels rolling on the rails create vibration energy that is transmitted through the 
track support system into the ground. The amount of energy that is transmitted is dependent upon 
how smooth the wheels and rails are, on the vehicle suspension system, and on the track support 
system. The vibration of die track support excites the adjacent ground, resulting in vibrations that 
propagate through the soil and rock to the foundations of the nearby buildings. Ground-borae 
vibration is typically less annoying to people who are outdoors than to people in buildings. 

4.7.1 Vibration Descriptors 

One of the most common measures of vibration is the peak particle velocity (PPV), defmed 
as the maximum instantaneous vibratory motion in any direction. PPV is often used in monitoring 
blasting vibration, since it is related to potential damages to building components. Another 
descriptor is the root-mean-square amplitude, which is the average of the squared amplitude and is 
often used as the basic descriptor for evaluating human response to groimd-borae vibration. 

4.7.2 Regulatory Setting 

Although there has been limited research of human response to building vibration, the 
Federal Transit Administration and the U.S. Bureau of Mines offer guidelines for judging the 
acceptability of vibration related to raikoad projects 

Federal Transit Administration (FTA) Guidelines; As shown in Table 4.7.3 below, die 
FTA vibration guidelines delineate impact thresholds based on land use and event frequency, stated 
in terms of root-mean-square ground-borae vibration velocity level (VdB). Although the impact 
thresholds are based on experience with rail transit systetns, they can be iqiplied to freight train 
vibrations. 
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Table 4.7.3 FTA Ground-Borne Vibration Impact Criteria 

Land Utc Category 

Grond-Boraa VftrattM laipact Crttwia 
(VdS n 1 aycr* iBch/aw)(ltMS> 

Land Utc Category FraqiMBt Evcata* l a f t H f t Cvaate** 
Category 1: Buildings where low ambient 
vibration is essential for interior operations 65 VdB 65 VdB 
Category 2: Residences and buildings where 
people normally steep. 72 VdB 80 VdB 
Category 3: Institutional land uses with primarily 
daytime use. 75 VdB 83 VdB 

* "FfMiucnt Events" are mora tltai> 70 CVMIU par day. 
** "Inlnquant EvanM" wc fewer than 70 event! per day. 

Bureau of Mines Guideiiocs: Researchers at the U.S. Bureau of Mines have identified a 
ground vibration peak particle velocity (PPV) of 2.0 in./sec (126 VdB re I micro in./sec) as a safe 
blasting limit to avoid major damage to residential structures. Lower levels are recommended to 
nunimize complaints. They have also identified a ground vibration peak particle velocity (PPV) of 
0.5 in./sec (114 VdB re 1 micro in./sec) as the appro)cimate threshold for minor cosmetic damage 
to buildings. 

4.7.3 Generalized Ground Surface Vibration Levels 

Ground-borae vibration is a complex phenomoon that is difficult to model analytically and 
predict accurately Most prediction procedures used for rail projects rely upon empirical data. 
Factors that influence vibration caused by railroad activity include vehicle speed and suspension, 
wheel atid track type and condition, track support system, soil type, soil rock layering, depth to 
water table, and building construction type. Vibration velocity levels as a function of distance from 
the track for different types of rail systems have been assembled and can be used for general 
assessment. 

Based on the FTA residential buildings guidelines (i.e., an 80 VdB limit for the locomotives 
and a 72 VdB limit for the cars) on generalized railroad surface vibration levels, generalized 
propagation characteristics, and an estimated train speed of 30 mph, a vibration impact distance of 
120 feet from the track was estimated for freight operations. That is, residential buildings within 
120 feet of the railroad track may be subject to vibration that exceed tbe FTA vibration impact 
criterion. 

4.7.4 Summary of Vibration Impacts 

It is highly unlikely that freight train activity would cause damî e to buildings in Wichita. 
Ground-bome vibration levels expected from freight train activity are substantially below cosmetic 
damage criteria, and these are lower than structural damage criteria. 

The FTA vibration criteria assess the impact of the ma)amum vibration level of a single train 
passby Residential buildings within 120 feet of the raihoad track may be subject to vibration that 
exceeds the FTA vibration criteria. However, the increase in number of trains from pre-merger to 
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post-merger conditions will not change the maximum vibration levels along the rail corridor. 
Therefore, no additional residences will be impacted by vibration as a result of the merger, based 
on existing vibration criteria. In conclusion, estimated maximum ground-borae vibration levels 
from a single train passby at the nearest residences are below the cosmetic and structural damage 
criteria. Vibration levels from single train passby could exceed the human response impact criteria, 
but would equally apply to both pre-merger and post-merger operation conditions. 

Section 5: Potential Mitigation Measures 

Mitigation options include grade separations, building soimd insulation treatments, local 
grade crossing waraing devices (i.e., a hora soimd source located at grade crossings), source noise 
controls (for wheel/rail and diesel engine noise), noise barriers, four-quadrant gates and quiet zones, 
median barriers and quiet zones, and train hora modifications. The following is a brief description 
of several of these mitigation options and evaluation of their effectiveness at mitigating noise 
impacts. 

The basic crit^on for evaluating effectiveness regarding noise is the number of noise-
sensitive receptors that are affected as a result of implementing tbe mitigation option. 

5.1 Grade Separations 

Train hora noise at grade crossings could be eliminated by building grade separations 
(overpasses or underpasses). Table 5.1.1 below lists the number of affected noise receptors at each 
of thirteen grade crossings. Building grade separations at these crossings would eliminate hora-
noise impacts to these receptors. 

Table 5.1.1 Noise Impacts at Grade Crosiingi 
Grade Crossiiig Number of Affected Receptors 
Pawnee 61 
71st Soudi 47 
Kincaid 32 
63rd South 31 

Boston 26 
SUmm 23 
Mt. Vemon 23 
Osie 21 
Fundstrom 20 
55th South 20 
Clark 18 
117th Soudi 18 
Hanry IS 
Total 353 
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5.2 Local Grade Crossing Warning Devices 

The Federal Raihoad Administration (FRA) and the Union Pacific Railroad have been 
assessing the viability of alternative local grade crossing waraing devices, such as locating a hora 
or loudspeaker at the grade crossing. The benefit of such a device would be to limit the extent of 
the impaa on affected communities. Currently, train homs are sounded a quarier of a mile fro:.n a 
grade crossing, resulting in noise exposure to residences in a fairly large area. Since the sole 
purpose of the hora is to wara motorists and others at the crossing, a device that delivers hora noise 
only to the area at or near the crossing is preferable. 

The FRA has tested a prototype automated hora system (AHS) designed to increase the 
waming effectiveness at grade crossings while minimizing community noise impact. The system 
consists of a single electronic hora placed directly at a grade crossing and directed along 
approaching roadways. The AHS hora is quieter than a train-mounted hora. In addition, since the 
horn is located at the grade crossing, the size of the affected surrounding area is lessened. The 
directivity of the system results in sound levels that are higher direcdy in front of the hora and lower 
to the rear and the sides. ConsequenUy, not only is the area of affected commimity reduced, but the 
hora is more effective because of its greater audibility to motorists fiirtho' down the road. 

Figures 5 2.1 and 5.2.2 below show the estimated 65 dB L«, contour for the AHS at the 
Pawnee giade crossing and 71st Street compared with the contour for conventional hora noise. As 
can bs seen from these figures, the AHS provides a substantial amount of noise reduction. If the 
AHS were used at all of the grade crossings listed in Table 5.1.1 above, the number of affected 
receptors would be reduced to 152 properties. 

The approximate cost of an AHS installation at a grade crossing is $12,000 to $15,000. The 
range of costs depends on whether or not the road is two-lanes or a divided hî way, features which 
affect the complexity of the installation. The cost assumes that the crossing is state-of-the-art with 
appropriate circuitry for the AHS. 

Other considerations regarding the AHS include its effectiveness as a warning device in 
comparison with a conventional train hora. Section 5.9 of this appendix includes additional 
discussion regarding this issue. 

5.3 Train Hom Modifications 

Train hora types include the three-chime (i.e., three discrete tones) Leslie and five-chime 
Nath?n One of the Leslie horns, the RSL-3L-RF (used on die Union Pacific GE Dash-8 
locomotive), is more efficient toward the sides and rear of the engine than the front. The sound 
level measured in front of the engine is approximately 6 dBA lower than diat at the sides and 8 dBA 
lower than that measunsd at the rear. Thaefore, in order to meet the FRA's requirement of 96 dBA 
measured at 100 feet in front of the engine, this particular hora produces 102 dBA at the sides and 
104 dBA at the rear of the engine Substantial mitigation might be achieved by assessment and 
modification of die hora designs. Because hora design modification would be a permanent part of 

PreUmutary MUigation Plan WuhUa MUigation Stiidy 



the locomotive, this option would have system-wide benefits anywhere hora noise affects 
communities. 

Table 5 3.1 below lists a variety of mitigation options and indicates tbe total number of 
noise-sensitive locations still affected by train noise if the option is in place. As shown in the table, 
some mitigation options such as speeding up trains, which is proposed to reduce motorist delay, may 
increase noise-related impacts. 

Table S J.I Mitigation Summary 
Naaib«r of 

prnfMrtiaa/balldiBf 
s affaetad 

Ckaagt ia rcUtlM te 
pn margtr comdMant 

Pre-merger 295 
Post-merger w/o iwdier mitigation 380 85 
Poat-awrger wMi tha foUowiBg nitifatioa optiou 
Speeding xtp trains 434 139 
One grade separation and sp-wding up trains 410 115 
Two grade separations and speeding up trains 409 114 
Three grade separatioiis and speeding up trains 409 114 
Four grade separations and ̂ >eeding up trains 409 114 
Elevated Trainway 430 135 

5.4 Source Noise Control 

Source noise control refers to reduction of noise at the source. In the case of freight trains, 
source noise controls apply to wheel/rail and diesel engine noise. Wheel/rail noise can be reduced 
by wheel tru ng and rail grinding. Diesel engine noise may be reduced by improved exhaust silenco-
technology or active noise control. 

Active noise control means adding loudspeaker-generated sound pressures to those from 
engine noise. The sound pressures cancel each other, resulting in gready reduced noise. The 
Federal Railroad Administration (FRA) is currently conducting a study of the feasibility of active 
noise control for diesel locomotives. 

Source noise controls could reduce the area of impact in regions where noise impact is not 
due to horn noise. However, since die impacts in these regions are very limited, source t̂ oise 
controls would have only a minor benefit for this project. 

5.5 Sound Insulation for Buildings 

Sound insulation refers to the noise attenuation characteristics of a building envelope whici. 
reduce die intrusion of outdoor noise into die building. Sound insulation treatments usually involve 
improving die noise insulation characteristics of windows, since windows are usually the weak 
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acoustical link. Special acoustical windows or modifications to existing windows can provide up 
to 10 dBA increased noise reduction. 

Nominal sound insulation treatment costs can range fron S 10,000 to $20,000 per dwelling 
unit, depending on air-conditioning costs Attachment C to this appendix shows a list of affected 
properties and the estimated cost of sound insulation for each property. The total for this project 
amounts to $8,000,000. 

5.6 Noise Barriers 

Noise barriers such as noise walls are effective for reducing wheel/rail noise that reaches die 
community They are less effective for the reducing impact of train hora noise, which is the main 
source of train-related noise impacts. Locations with impacts from wheel/rail noise stand to benefit 
most from the construction of noise bamers. Table 5.6.1 identifies such locations, die number of 
units which could be protected from noise at each location, and the cost of building diose noise 
barriers. 

Location Approiiaute 
•anlarL8^(ft) 

IHamteaa—i>af«f 
pratactad 4ir«ltag nita 

KpfrosiataJtt 
Caat 

Greenway St. (nordi of Wasaall St.) 900 6 S135,000 
Betweoi 44* and 43" St. Soudi 1400 8 S210.000 
Turkk Avenue, Haysville 2600 32 S390,000 

5.7 Four-Quadrant Gates and Quiet Zones and Median Barriers and 
Quiet Zones 

The FRA currendy is considering die use of four-quadrant gates or median barriers, both of 
which are designed to keep motorists from driving around the crossing gate arm as a train 
approaches. This approach could eliminate train hom noise (hence die term "quiet zone") at specific 
grade crossings. 

Quiet zones are not practical in tbe central part of Wichita, where hora soundings from 
nearby adjacent railroad tracks would substantially reduce die effectiveness of the quiet zone. Quiet 
zones might be feasible at grade crossings soudi of Wichita, such as at 71st Street in Haysville. The 
associated costs would include those for upgrading the crossing to a four-quadrant crossing gate or 
those costs associated with installing median barriers. 
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Appendix K 

GLOSSARY 

A-weighted Sound 
Level (dBA) 

The most commonly used measure of noise, expressed in "A-weighted" • 
decibels (dBA), is a single-number measure of sound severity that accounts 
for the various frequency components in a way that corresponds to human ^ 
hearing. I 

Day-Night Sound 
Level {LJ 

One of the most widely accepted measures of cumulative noise exposure in M 
residential areas. The Day-Night Sound Level (L^.) is the A-weighted sound • 
level, averaged over a 24-hour period, but with levels observed during the 
nighttime hours between 10 p.m. and 7 a m., increased by 10 dBA to account |m 
for increased sensitivity at night. f 

decibel (dB) A logarithmic scale compresses the range of sound pressures audible to the • 
humai: ear over a range from 0 to 140, where 0 decibels represents sound ] ^ 
pressun; corresponding to die threshold of human hearing, and 140 decibels 
corresponds to a sound pressure at which pain occurs. Sound pressure levels m 
that people hear are measured in decibels, much like distances are measured | 
in feet or yards. 

Noise Any undesired sound or imwanted sound. f 

Peak Particle 
PPV Velocity (PP\0 

The greatest instantaneous velocity, regardless of the direction of the motion. • 
is often used in monitoring blasting vibration, since it has been related to M 
potential damage in buildings. 

RMS Vibration 
Velocity Level 

The square-root of the squared magnitude vibration velocity; often used to • 
describe average vibration magnitude. The RMS vibration velocity level is 
widely used as the basis for evaluating human response to ground-borae • 
vibration, often given in velocity decibels (VdB). m 

Sound A physical disturbance in a medium (e.g., air) that is capable of being • 
detected by the human ear. * 

Sound Exposure 
Level (SEL) 

A quantitative measure of the noise exposure produced by a given noise • 
event. The sound exposure level (SEL) is equivalent in magiutude to a " 
reference signal with a duration of one second. The SEL accounts for both 
the magnitude and duration of the noise event and can be used to calculate I 
the contribution of specific events to the overall noise environment. The * 
SEL is representative of the total sound energy produced by the event at an 
observation point; it indicates the constant sound level with one second • 
duration that corresponds to the same total sound energy as the given event. * 
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ATTACHMENT B: ABOUT NOISE 
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Noise is usually defmed as sound that is undesirable because it interferes with speech 
communication and hearing or is otherwise annoying. The characteristics of sound include 
parameters such as amplitude, frequency, and duration. 

Sound pressure levels can vary over an extremely large range of amplitudes. The decibel 
(dB) is the accepted standard unit for measuring the amplitude of sound because it accounts for these 
large variations in amplitude and reflects the way people perceive changes in sound amplitude. 

Different sounds may have different frequency content. Frequency content of a sound refers 
to its tonal quality or pitch. When describing sound and its effect on humans, A-weighted (dBA) 
sound levels are typically used to account for the response of the hvunan ear. The term "A-
weighted" refers to a filtering of the noise signal to emphasize frequencies in the middle of the 
audible spectrum and to de-emphasize low and high frequencies in a manner corresponding to the 
way the human ear perceives sound. This filtering network has been established by the American 
National Standards Institute (ANSI). The A-weighted noise level has been found to correlate well 
with peoples' judgments of the noisiness of different sounds and has been used for many years as 
a measure of community noise. 

Community noise levels usually change continuously during the day. However, community 
noisfe typically exhibits a daily, weekly, and yearly pattera. To compare noise levels over different 
time periods, several descriptors have been developed. One descriptor, die equivalent sound level 
(L^, is the equivalent steady-state A-weighted sound level that would contain the same acoustical 
energy as the time-varying A-weighted sound level during the same time interval. The hourly L,, 
is of̂ en used to describe traffic noise. 

Another descriptor for nokse is the statistical A-weighted noise level exceeded in a given 
percentage of die time. For example, the L^ is the level exceeded 50 percent of the time and the L„ 
is the level exceeded 10 percent of the time. 

The Single-Event Sound Exposure Level (SEL) is a noise descriptor that normalizes all of 
the sound energy of a noise event to a one second duration. 1 he SEL provides a meaningful way 
to compare noise levels of two different noise events of different durations. The SEL is useful for 
calculating the drop-off rate in the case of train noise since it takes into account the propagation of 
sound from the train to the measurement position for the entire train noise event, not just for the 
loudest portion of the noise event In addition, the SEL in conjunction with the number of daytime 
and nighttime train noise events can be used to direcdy calculate the L^ (the day-night average noise 
level used for identification of impacts in this study). 

The day-night average sound level (L J , was developed to evahiate the total daily commuiuty 
noise environment The L . is the time average of all A-weighted levels for a 24-hour period with 
a 10 dB upward adjustment added to the nighttime levels (10:00 P.M. to 7:00 A.M.). This 
adjustment is an effort to account for the increased sensitivity to nighttime noise events. The L« 
noise metric has been adopted by Federal agencies including the Environmental Protectioii Agency, 
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die Federal Transit Administration, die Federal Aviation Administration, and the Housing and Urban 
Development as the accepted unit for quantifying human aimoyance to environmental noise. 

When high noise levels are experienced inside or outside people's homes, as may occur from 
the passage of motor vehicles or die operation of mechanical equipment, a feeling of annoyance may 
result These noise levels may also interfere with the performance of various activities such as 
conversation, TV watching, and sleeping. The degree to which there is annoyance and/or activity 
interference depends on the magiutude of the intruding noise level, the frequency with which it 
occurs and the time of day of occurrence. In response to the Noise Conti ol Act of 1977, which 
directed the EPA to establish a recommended measure to describe community noise, the day-night 
average sound level (L J was selected as the unit of measurement to be used to predict annoyance 
from noise exposure. 
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ATTACHMENT C: WICHITA BUILDING SOUND INSULATION 
COST ESTIMATE 
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Ml MILLBt KBNNETH L • LETW 01*20* SANTA FE AVC WKHTA 
Ht THORNBURG JM • NORMA K FOM • 01*22SaANTAFC AVE WKHTA 
HI NESSALEnWF OWHB MOSLEY AVE WKMTA 
W OOROON OAVnL«WK.MAP OlMIBMOflLEY AVE WKMTA 
M O U BETTYLETAl OI«34SaM(TAFC Atm WKMTA 
m THACKER ROSEMARY E ETAL 01*49* MOSLEY WKMTA 
H I THAOCR ROSEMARY E 0MS3BU0BLEV AVE WKMTA 
M JOHNSON NORMAN Wt PATRICIA A 01«4»SWNTAFC AVE WKHTA 
M ORGESETHaC OMHSMOSIEY tM WKMTA 
H I BROMMBEnCL OMHBMNTAFC IMS WKHTA 
SM •OUCMER EUZASETH S ETAL 01IWB MOSUY A>C WKMTA 
H I OOOCNER BENNY J t DONNA K 01710 B SANTA FE AVE WKHTA 
H I PALMER MA OJNETVK 01711S MOSLEY AVE WKHTA 
4n WmNELLHI 01717 BMOSICV AVE WKMTA 
«« AUSISTMUEYCETAL 

CAUSEY IWM4J 
01714 BMNTA Ft ANC WKMTA 

4 » 
AUSISTMUEYCETAL 
CAUSEY IWM4J 017MB MOSLEY AVE WKMTA 

492 DYE WALTaaj 01722 S SANTA FE AVE WKMTA 
4ai HARSALM JAMES W t BECKY J 01723 S MOSLEY AVC WKMTA 
4S9 JONES lYUDIBETTVL 0172* B SANTA FE A\C WKHTA 
912 WENKEWUIAM 017321 SANTA FE AVE WKHTA 
939 DKKEV JACK o n o 01742* SANTA FE AVE WKHTA 
9S1 TREECC FRANCES M 0174* • SANTA FC AVE WKHTA 
973 WAnSELOONH 01799 BMOflLEV AVE WKMTA 
9M tMRUHOARYBILMOAK 01792* SANTA FC AVE WKMTA 
*D4 NETTIETON JAMES F ETUK 0179* • SANTA FC AVE WKMTA 
«S4 SnOSTOETUK 01*01 • MOSLEY AVE WKMTA 
•41 OEHL0IT VMUIAM L ETUX 01(02 • SANTA FC AVE WKHTA 
•47 ANDERSON JOHMVHa DORA L TRU OltOSBMOSlEV AVE WKMTA 
•74 ICRBCRTDONWtEVA OltaOBMNTAFC AVE WKMTA 
flIO FRIEND MMESJ 01*19 BIMMUEY AVE WKMTA 
a*4 WMTE ALICE B 01*14 a MCAO AVE WKMTA 
723 OOONSWMCETUX 01*22* SANTA FC WKHTA 
732 BUCK ROBERT C 01C29SMOSLEY AVE WKHTA 
794 STAMtEauenCR ERNST ETUX 01*31 BMOBLEY AVE WKHTA 
7*1 teWYMANICNRY 01*2* S SANTA FC AVC WKHTA 
779 KORBERWaUAMLETUK 01*3* B MOSLEY PT WKHTA 
77* OASa CRAIOA 01S14B»MTAFC A\C WKHTA 
f « POMTER MARY E ETAL 01SMSM0SLCV AVE WKHTA 
tOi OOMMRIOJMIME L ETUK 01*40 SMNTAFE AVE WKMTA 
•22 POMTER MARY E ETAL 0104SBMOBLEY AVE WKMTA 
•40 •OUROUE LAURENCE W ETUX 01t4*S SANTA FE AVE WKMTA 
Mt TBMM 1CLEN OIHOaSMITAFC AVE WKMTA 
197 PRICE NORMAN J JR ETUX 0I*4>S MOSLEY AVE WKMTA 
•73 LAUaH.«« THOMAS W Otta* • SANTA FE AVE WKHTA 
•tt ASERCROMBC SOOTTI 01199 •MOSLEY ST WKMTA 
IM 0KMN80N DAVIDS Otl9(S SANTA FE WKHTA 
•It soon TiMO'.MY I a OONNA J 01109 SMOOLEY AVE WKMTA 
•» KE UPTON CALVM E ETUX OKU S SANTA FE AVE WKHTA 
•41 EDWARDS TOMMY D a KATKY 0 01K» BMOflLEV AVE WKMTA 
S4t MULLEN MAXC D t CYNTHM OltOIS SANTA FE WKHTA 
* H HEM RKHWV THOMAS 01*1 IB MOSLEY WKHTA 

•nil 

snii 

•nil 

*nii 

•7211 

•7211 

•7211 

•nil 

•7211 
•7211 

111 H l^FtMl i r lMMkl Hani 
Itt •vMFaHlrNtMMnMI naw 
Itt •ngli Ftaay NttMtMW tn.iias 
III matt rtatit itmuuaai HaflH 
ttl ataia rtaa, nttmam Haooo 
ttt m ^ ^ ^ ^ ^ ^ ^ M ^ ^ ^ ^ M ^ ootioo 
111 Chifi FiMl|f RHMMIW Haool 111 m0tPm§fmmm nam 
ttt mnmrmmnumtim naoQi 
111 mif/mfmim nt^im •20.000 
III Wfi/m^wWfiwiWfttttk naaw 
111 Vngli Fwiy R M M M M nam 
111 nam 
l i t Snplk FflMfly RMMMMW nam 
111 navi 111 RMMMBII nam 
111 Snob FWriiy R M M W M nam 
111 nam 
111 flnO^ Fwly RMMMMW nam 
ttt SHBIS FflMfl|f RMMV4W nam 
111 ih|iiFfa>atM«MMa nam 
ttt n a i H 
HI •NMFtUfWllMllMM m m 
Itt nam 
III flnfto FMrily RMMMMII nam 
ttt nam 
ttt sttdaemittt WiiiiiiaM nam 
ttt H ^ FMtly NtMtwtW nam 
ttt •t^FatairNtManM nam 
ttt Iki^B Pwi^ RMMMMI naoH 
HI man 
ttt dNftt Fwiltf RMMMMW nam 
ttt flfeifb PIMI^ RMMirtW naooB 
III •tigliPaN«|fNMMnM •30.000 
Itt flfeiflte P9tWf AwMMlri nam 
ttl H<»FliM|>WiillliaM naooo 
HI •NttFaHiFllttMMW m m 
111 •H»FiiH|>Wi<tli«a nam HI iki|it FiMiy NttMmi* nam 
Ht StaSM ftaOtl RttictiMI* m m 
111 Shjlt Fti^^ MlMtfMkJ m m 111 H<»FMH|fWiM«a<M nam 111 HMMtaM^MttHMMI m m 
HI • k 0 i PlaSy ttaMatM m m 
111 HiSit Ptti% MMMMMM noim HI nam 
Itt mt/itfma$mmmm nam 111 flmii R H I M W nam 
Ht Vh^v FflMly RHMMIW m m 
HI Fvnllf R M M M M nam 

m m 111 Wmltf RMWMIM 
nam 
m m 

ttt INMFliMlrWuWiUM nam 111 x^Fiitiyw aa nam 
ttl •h^FtMfrNttMMM naooB IH *fc*ltFtWlyWnHiitlM m m 
Itt Hl^FwayWttMwIlM nam 
ttt Sti|lt ftatif KtaMinlM m m 
IH •h*M Faalir NtMttrtW t i am 
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•77 MAZURBC ANDREWS 01*12 S SANTA FE AVE WKHTA ttt att^FmiWi nitUtiMti nam 
MOO STEUBBIMARIBCC 010210 MOSUY A\C WKMTA HI MH»Fiiil>Wlil(i»aM nam 
1010 RAZEY TNtOTHYTSTAMHYBREVT OMMSBANTAFE AVE WICHTA III 9w/mfmm^ RMMMlit nam 
Iim VRCaAND QARY F t MMBERLY L 01020 • SANTA FE A\C WKHTA 111 mearta»,nittatim mooo 
1042 WHNERY HARRY R ETUX 01S27B MOSLEY AVE WtCHTA lit ibigli Î Mrty K M M M M nam 
1049 »«WRISONMMESEJR OinCS SANTA FE AVE WICHTA HI M^liFMirRHlMW nam 
1099 REEDFOETUX 01(020 SANTA FE AlC WKHTA 111 •n^FM%RHMMM nam 
1009 FRCND WAYLAND 0 • GRACE A 01S39 BMOBLEY AlC WICHTA IH ttngto FM|f f M M W nam 
10*3 lOyC JACK LEON ETUX 01040 B SANTA FE A>C WKHTA HI C ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ m m 
1103 MOORE MIES L « KATHRYN A Ot«43BMOSLEY A\C WKMTA HI mttftt^atfyniatuttii m m 
1141 BERNHARDT FERRY N ( JUOl L 01MSSMOSLEY AVE WICMTA HI HKltFaii()iRlll(llMa m m 
1147 BOERRCS ALCXJLiVTR SHOO 111 I b i ^ FtMly llttliM4H nam 
1I4( VANMMHCNRIL 010MS SANTA FE WKHTA lit Mn*lt Ftttiy attMvtW nam 
1194 JOROMN JAMES E ETUX 0MS3BMOSLEV WICHTA •7211 ttt •ta*lt FtMl|r RttMnlM m m 
IIM SLANKE STARE 01MBBBANTAFE WKMTA •n i l 1H «M*ltFi%WtMMMM nam 

nam 1172 IMOEMAN LENAiLMOALL-HOHLE OMRSMOSLCV AVC WKHTA •nit HI 
nam 
nam 

1177 TURNBI K0METNOSJOEK OOrMCMTMMNON BT WKHTA HI aa^tftamniiuim nam 
11(0 POULTERFCOOY OMHSMNTAFC AVE WKHTA IH Hi»»FtMirWiiiiiiiaa m m 
1107 HOMANDOSCARLEnjX omiBMoacv A1C WICMTA Mf 9ti0tftttafKtaatiati m m 
1241 OOnSCHUX WCNOaM t MOMCA OMniBMaSLSV AVE WICHTA t i l BM(lt Ftnllr ItaMMMa nam 
1293 NKHOLAS NORAS OHMBaWffAFC WKHTA ttl Hl^lFBMyWlMMMM m m 
12*9 FROTHRD WMWMF* PATRICIA K 00017 SMOBLEV AVE WKHTA ttl •tlltFMllrllttMMM m m 
130* ELUSOLQReC Q2msaMirAFC AlC VMCMTA Ht •R(ltFaM)rllttHM«M nam 
1313 KTZBIRUIEUA omtSMOBUy BT WICMTA •nit HI Fttay NMMMMa nam 
132̂  •MPBON OREO N • TRAa L OaOITBMOSUV WKMTA 111 Hi»FMM»WtMMNM m m 
1331 STAFFORD CAROLE ETAL OaMBBANrAFE VMCMTA lit Sbi*M ftatif MtMltMW nam 
13M ANDERBCN OCNNM C • MARKM A 02020 • SANTA FC WKMTA •ntt Ht Hi*lt fttdlf RtMlMtW m m 
13M REIZKCVM.*. a20nSMOSLEV AVE WICHTA Ht Hi(lt Ftnllf NttMaMa nam 
13*1 LEDCRHOO ANTHONY M ETAL aa039BMOBlCY AVE WICHTA HI Bhslt FMHlf NttilMM m m 
140* MORRISON KBMETH H ( NWCY A 03037 BMOBLEY AVE WKHTA HI Sh(l»Flii%lllij(li<M m m 
141* DWYERVALCRCl 03040* BANT/FE WKHTA HI m m 
1443 MORRMON KEWCTH H t NANCY A OaOMSMOSLEV A\/S WKHTA •n i l HI n^Fi iiw md nam 
14*3 MTE MYRON LCTUK 030«8aANrAFE WKHTA •7211 lit M^FatairltaMtMW nam 
t4M ESHOMOMLO 02msaANTAFE WKHTA 111 Hioit Fttair attiiMO* notfloo 1934 JOHNSON IHERYl F ETUX aOtaSSANTAFC AVE WICHTA HI Hi^t PtMly RttMMia nam 
193* GRrFITM OaiGRT < MARJORC ntOTSMOSLEY AVE WKHTA ttt Hidi FMtllf MttlMnlM nam 1941 OOROON QAWLtWlMAP 0210* S SANTA FE AVE WKHTA 111 I h ^ FtM% ltaMt;M m m 
19*9 SATTERFiaO LONNE ( CHRH 00120 a SANTA FE AVC VMCHTA IH IkisMFtMlrllitMMaM nam 
197* ANDERSON MARKMEJR 02111 BMOBLEY AlC WKHTA •n i l Ht •nsMFtaayltaMtRliI nam 
19M REODKK SANDRA A 02117 B MOSLEY AVE WKHTA 111 •M̂ M Faatilr RtMOmSM nam MI4 MARTMSONOAIL 02121 B MOSLEY AVE WKHTA •7211 lit naooo 
Ml* OOURTER DEWEY E M 02124 B SANTA FE WKHTA HI Sbi^ Ftniy lltMOMlM naooi 
M31 RAY OOtMLO BRYAN ETUX 02120* SANTA FE AVE WKHTA HI Hl|ltrMH)WlM«lMH m m t«3t WIEBE MARKR 021290 MOSLEY AVE WKHTA HI •k|lt Ftady NMMMMM naooo 
MM aCRMJI JAMESE 02139 S MOSLEY AVE WICMTA 111 mooB 
tm MONOE JOSE P • CLARA K 02132 sawirAFE AVE WKHTA Ht H^tft j^j lMMMM naooo 
Wtl O0K*U*C 02141B MOSLEY AVE VWCHTA lit 

H^tft j^j lMMMM 
mooo 

MM LAMAR RONALD DtPAMaAK 0913(0 SANTA FC WKHTA HI Hi^t FtMiy KtiMtalH m m 
1723 STEWART auEO 0S143 BMOBLEY AVE WICHTA lit Hisli Ftaair lltMMtU gnjim 
1727 RAM*CYJUDaONHETAL 0tt40B SANTA FC AlC WKHTA Ht SMlM Ptnaf NttWMtW m m 
ITM HANBVNnAC OSttOBWNTAFC AVC VMCMTA 111 Stl|M F t n ^ fItiMHMa m m 
IT^r BAUSTRCNE niMBMOSLCV WKHTA •7211 • HI attttPtaattttuttaat nam 
MOO HURlEVOCANaTERRY 021MS SANTA FE AVE WKHTA HI atttttftaaifittitataaa nam It3« SWEARa«»4MARVL 02201 BMOBLEY AVC WKHTA Ht at^trmtti RiMtoiaM nam 
1(31 WALSH JAOQUaiNE R ETAL 00701ENNKAD AVE WKHTA IH BNItFlM>Rlil(iiaM naon 1(7« SCHRAMM OGRALDME 0220(S SANTA FE AVE WICHTA ttt HMtt̂ man WiiWiMH 

St#»F«i«yftaMMH nam 
I0t2 PMLUPSTREVAA 02213 BMOBLEY AVE WKMTA 111 

HMtt̂ man WiiWiMH 
St#»F«i«yftaMMH nam 

i«n ALOORNCHALMGRHSR 02212 • SANTA FE AlC WKMTA HI SM»tri—tWiilliMM nam 
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MH WILLIAMS JOHNNIE D a DONNA L 02219 S MOSLEY AVE WICHTA lit 
IMt WEIONER SANDRA F ETAL 022MSSANTAFE AVE WKHTA 111 
t m PAGEMKHAaH 02222 8 SANTA FE AVE WKHTA •n i l i l l 
ton aCHROEDER MARK F a SHARON L 0221* 8 MOSLEY AVE WKHTA 111 
tm PASCAL STEVeiO 0222* • SANTA FE AVE WKHTA 111 
MM MMB ASSOCIATES 02323SMOaLEY AVE WKMTA •nit Ht 
t m ROWEKBIRVS 09230* SANTA FC AVC WICMTA HI 
3B» LANOVtCKIL IB23S*MO*LCV AVE WKHTA HI 
i m FARMER EDITH M 09230* SANTA FE AVE VmCHTA HI 
2m MCFERRM JERRY D n224IBMOSl£V AVC VmCHTA 111 
i m OOetZEN MARVM K ETUX •B242BBMfTAFC AVE WKHTA HI 
2MI OMSTEAO FRAMC J ETUX 02291 BMOBLEY AVC WICHTA 111 
2110 HUNLEY RAY 022ttB(MNTAFC AVC WKHTA lit 
2143 MC DOMULO 8AUC OMRLENE a22HBMoaLev AVE WKHTA ttt 
2149 OEDMOLAVWtENCEl 00(MC*LANE WtCHTA •nit HI 
2IM OGDMOLAIMtENCEl oomcaAKc WKHTA •ni l tit 
2t7( SMITH ROY RJR ETUX 09301BMOSUV AVC WKHTA ttl 
2203 WAn SHERRY K morsMOBiCY AVE WKHTA Ht 
2210 PMK8T0N LONMEO 023naaANTAFC AVC WKHTA ttt 
2234 KEaV FAUL E * MMM 093MBMNTAFE AVE WKHTA III 
2241 HAMMinMaWAM OJMBMOSICV AVE WICHTA HI 
2207 KEaYPAULE 033MBBANTAFE AVE WICHTA HI 
2277 . KEaYPAULE 023MBaMirAFC AVE WKHTA HI 
2300 BCnSLEROYH 09321IHOSLEV AVE WICHTA IH 
2313 VAUGHN THOMAS E ETUX a2327BMOSLEV AVE WICMTA 111 
2339 KMOMARYT 0232*Baw<rAPe AVE WKMTA HI 
2394 VAUQHI THOMAS E ETUX 02333BMOSLEY AVE WKMTA HI 
2382 PATTERSON RAY t ROBERTA 02334 B SANTA FE AVE WKMTA 111 
737a REAMS RUBY M 023I7SMOSLCY AVE WKHTA 111 
23(1 PAnERSON IMLOREO A ETAL «9»*Ba«NTAFE AVE WKHTA 111 
23(* WLORIXaYOCEETUX fl93aSM08lEV AVE WICHTA •7211 HI 
2420 MAMCH THEODOREWSRLMNOTR 09342SawnAFE AVC WKHTA IH 
3437 WALTERS ERNCST K Cnn B2347BM0SLEY AVE WKHTA HI 
2443 MtMPARTNBtSHP a34*SMCAO AVE VWICHTA ttl 
2490 MKLERJEFFREYC 02393SMOaEY AVE VMCMTA HI 
24t2 CROW j e m Y L * MARJORC 1 a9397BM08UV AVC VMCMTA HI 
31 PAUIETK O.JIALOETUX 02403SM081EV AVC WICMTA HI 
32 MOORE ALAN EETIA 02402BMCAO AVE WKMTA HI 
43 BRYAN ALTON L 024HBMOSIEY AVE WKHTA Ht 
44 RUSH DANNY W ETUX 02401* MEAD AVE WKHTA III 
•2 COOKMARJORCB 02419 S MOSUY AVE WKHTA HI 
•9 SMITHOAVDA 02414* MCAO /VE WICMTA HI 
t l PHUIKIMOaTRUNO 02421 SMOBLEV AVE WICHTA Itt 
tr PALACO PORFVUO C JR < EVa YN L 02420SMEAO WHHTA •ni« HI 
104 BALOAUF ROBERT C a RHONDA L a2429aMO*LEY AVE WHOTA •nM 111 
lot PEARCE FAMR.Y LOV TRUBT 0242«*MEAO A C WSKTA HI 
114 •AUMUN JACK L ETAL 02431 OMEAO AVE WMITA 111 
12« KMOHT KAREN LEE 02432BMEAO WIMITA •721* 111 
144 JAMES GREGORY A « JULC L 024MB MEAO AVC WICHTA 111 
149 BOL aiQ ROBERT a ETUX a2437BMEAO AVE WKHTA 111 
IM BRAOFiaOMARYK 02442SMCAO AVC WKHTA 111 
174 •CM HUGH 09443SMEAO AVE WKHTA 111 
lt7 T0PPM8 CHARIES B t (MWH LEK3H 09440BMCAD AVE WKHTA 111 
203 BANKERS T1«JST 00 OF CA TRUSTEE 02491 S MEAD AVE WKHTA 111 
20* SRIOWKK BTATE BANK a24S2SMEAO AVE WKHTA 111 
227 KES8Le« BETTY L • RKHARO 8 a4HBMEA0 AVE WKHTA 111 
23a HORNBAKCRKEUVRS SANDRA ETA 024S78MEAO AVE WKHTA HI 
73* CROW JERRY I ETAL 034*4 8MEA0 AVE WKHTA HI 

SholtFtM*yf 

ShtttFtaay* 
m^FmOfyt 

mSaemZt 
mStftaiti 
•NltFtiMrK 
IhtttFaMr* 
Sto^FtMilrll 

H«*FMMtrl 
mttttFmOfyt 

mStifSfy'f 
att/aptaait 
ati^fmtain 
«<#tF*Ml|rll 

MnjtPttairii 

Mig!tFtli%! 

nam 
nam 
mm 
mm 

an^Fatar l 
Sk«liFMarf 

naon 

mm 
mm 
mm 
naiM 
mm 
nam 
naoM 
mm 
naoH 
nam 
(30.000 

nam 
t2C000 
nam 
nam 
nam 
nam 
nam 
nam 
nam 
mm 
mm 
nam 
naon 
nam 
naoH 
nam 
nam 
nam 
naon 
nam 
naon 
naon 
nam 
naon 
nam 
mm 
nam 
nam 
naoM 
nam 
nacM 
nam 
nam 
naoM 
nam 
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237 CROW JERRY L a MARJORC 1 024t3SMEAO AVE WKHTA HI •n^FaatUr 
299 ROBERTS DALLAS E • ELAINE a94HSMEAO AVE WKHTA HI mttftaat 
27* IWRVEY TERRY W 02479 8 MEAD AVE WKMTA HI 

WK^m rwrnag 2*4 OWYER SUSAN K * LOREN L 0290SSMCAO AVE WKHTA HI WK^m rwrnag 
317 MAY ROSS a DARLENE FAMLV LIVM 029aSSMEAO WKHTA onM ttl 
33a AILBI ANNA MAE 099190 MEAO AVC WKHTA snM HI 
Ml WMJORMARYR 02921 SMEAD WKHTA snM HI 
3B4 OOX RICHARD L a PATRKIA A WESTL 02329 B MCAO AVE WtCHTA Ht 
403 EHRLKH B U J 01931BMEAO AVC VMCHTA ttl 
424 BUBURWYNEMA O0S7BMCAO AVC WtCHTA HI W^0tfm$f 
443 QRABERMURTA 09S4IBMCAD AVC WtCHTA HI HWMFMt» 
487 WaiCMS RKHARO E ETUK 09S(7BM6AO AVC WICHTA HI Hi^FMiir 
4«0 UMORCAUKJUAMTAA a2mBMSA0 AtlS WKHTA HI mK^trtam 
487 PRESTON CARaVN B ETAL S99B7BMCAO AM WKHTA ttt mr0tPtaat 
923 ROCDERWUURLETUX a9mBMa«o AVC WICHTA Ht MifliFtMar 

m BUCHMMNPCARLA OimBMBAO AVC WtCHTA ttt mmrtam 
m ROCKGFCUfiRMONTCCN oamaaANTAFC VMCMTA HI attt^ftaOt 
973 
tta 

FERREU KBMETH M « MARGARET ••mSaANTAFC AM WKMTA ttt •MhFtMar 973 
tta MtESTROV oom ttl 

•MhFtMar 

Ml MALOOM scrrr J OmtSaANTAFC WKMTA HI H i » f t w » 
747 HBIHQFF JAY soon oom Itt WtttttfmOfy 
7H JANSSBI REBECCA L 02079 B SANTA FC AVC WICHTA Ht attettaiiai 7M TURNER aOVDL ETUX 00000 Ht Hl^i FIMI^ 
•1* ooo WMO MARK A a JOYCE A 097MSBANTAFC WKMTA onM HI aaatftati/ 
7 « ICNNMOVKTORAETAL 09H1B BROADWAY 8T WICHTA *nM 111 Mtit^ftatif 
Ml WOOSTER WALTER A ETUX OOmNOLMCR 8T KCCH *70*T Itt mttftttaai 
179 OONaMOCR ROBCRT G • sue B OOmNOlMR ttt Hv^FtnlF 
474 FORD JAMES 8 ETUX a3330C 49TH ST N WtCHTA •7230 HI MidtFtMlIf 
•39 FMdEYFRAMCK a340OC 4STH ST N WICHTA •7220 Ht 
i n LUnOE CHARUS J ETUX 00000 HI tUt^nati, 
211 LUPOEOMRUSJETUX 04423SMAM ST WKHTA Itt 
2M WHOOK THOMAS L JR a NANCY L OOWICWLLEY RO WKHTA •nM IH 
300 MORRIS DONNA JEAN OOMOE 44TH ST 8 WICHTA •nM HI 
321 RUNOU RAY R ETUX 044MSMAM ST WKHTA 111 
372 AVERY GERALD CALVM O490tBMAM BT WKHTA 111 
40* BUaOEV MMBERLY KAY ETAL 04913 B MAM ST WKHTA HI 
43t OUKEJEJKETUX 04919 B MAM WKHTA •n i7 HI iki|li tarty 
4*7 OONRAOCMlROLEnEL 04S39SMAM ST WICHTA HI m^rtatti 
949 tMGER 8HBm S a MONROE 04001B WATER ST WKHTA 111 mtetrtaat 
•OS SCHOTTUOIERK 04007 B WATER ST WKHTA •n i7 111 Uf0ttaali 
•2^ TETER BRIAN 0 a GRETCHEN M 04021 B WATER ST WKHTA Itt atttftftatil 
••7 PAGE MURED L ETAL 04010 WATER BT WICHTA ttt ttii0tftatil 
•M aME RONALD R ETUK 04M1BWATBI BT WICHTA t i l ati0triat, 
7« lAWSON DARRYL A * JOYCE M O404SB WATER ST WtCHTA 111 MvMFlMlIf 
740 Waaftaa THOMAS Z ETAL 047aOBWATCR ST WKMTA t i l m^raan 
794 BUCKUY GCORGEA 04707 • WATER ST WKHTA 111 Mi^FtMaf 
tea OUERTDENNHW 0472* 8 WATER ST WKHTA 111 M i » F w » 
u t aMBHAROLOWETUK M733SWATCR ST WICHTA IH 
t3t WMON BOBBY J t MNKE K OOMW 47TH ST S WICHTA •n i7 Itt 
•40 FOK PATRICIAN 003MW 47TH ST 8 WKHTA •ntr HI 
4 ANDReW ALBERT M a OORALC J OnSIW 47TH ST B WICHTA •nt r ttl 
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Appendix L 
GRADE SEPARATION, TRAFFIC BARRIER, 

AND STREET CLOSURE ENGINEERING 

This appendix describes the potential property impacts of constructing grade separations at 
Pawnee, Csntral, Bth Street Nonh, and 21st Street North in Wichita, illustrates the conceptual 
design of the structures at Pawnee, and shows the conceptual design of safety barriers that would 
separate the UP rail line from traffic on Mead. 

Figure L-1 shows cross-sections of the conceptual design for components of 'he Pawnee 
grade separation. The structures in the conceptual grade separation at other location would have 
different cross sections tailored to the characteristics of each conceptual grade crossing. 

Figure L-2 shows the conceptual design for guardrails, gates, and fences that would create 
safety barriers along Mead, as well as the concrete barriers that could be used to block cross streets 
diat could be closed at die UP rail line. 

Pawnee Underpass 

Properties Affected 

Santa Fe, Mosley and diree alleys on the nordi side of Pawnee would be closed to through 
traffic. 

Entrances to parking lots in front of Galaxy Audio and Team Electric Supply Company 
would be closed. A frontage service road to cotmect the parking lot to St. Francis would be 
provided. 

Store/bar and garage between railroad and alley would lose their entrances from Pawnee. 
Entrance from side alley or through frontage access road would be provided. 

Residences between St. Francis and Mosley along Pawnee would lose entrances from 
Pawnee. A frontage service road coimecting Nfosley, Mead, Santa Fe, St. Frances and alleys 
would be constructed to provide entrances to the houses. 

Properties to Be Acquired 

Strips of land on both sides of Pawnee, approximately 20 feet by 1,200 feet, for construction 
of underpass and service roads. 

Parco Distributor Company, approximately 3500 square feet, for construction of relocated 
Mead. 

Preliminary Mitigation Plan TT WichUa MUigaUon Study 



Central Overpass 

Properties Affected 

Emporia, St. Francis, and Mosely would be closed to dirough traffic at their intersections 
with Central due to the construction of the overpass. 

• 
Hiland Dairy Foods would have no access to Central overpass, but traffic from Hiland Dairy 
Foods could cross Central under the overpass at Santa Fe. Santa Fe is a gravel road and 
•vould need to be paved. 

Parking lots along Central would need their entrances relocated. 

Parking lot entrances to several apartment complexes between Empona and Mosely adjacent 
to Central would be relocated. 

Properties to Be Acquired 

Strips of land on both sides of Central, approximately 20 feet by SOO feet, for constiuction 
of service roads. 

13th Street North Overpass 

Properties Affected 

As described below, several businesses, industries, and residences would lose their direct 
access to 13th Street North because tbe total length of the overpass would be approximately 
2,880 feet. 

Cargill Soybean Processing Plant would lose its entrance to 13d Street North because of the 
overpass but could have access under the overpass at Santa Fe and Mosley. 

Mattress Factory Oudet, the Conoco gas station, and a storage building would have similar 
impacts to those at Cargill Soybean Processing Plant as described above. 

An elementary school between Wabash and Ohio would lose its entrances. Service roads 
on either side of the overpass would be constructed to create an altenutive access to the 
school 

Wabash, Ohio, St Francis, and Emporia would be cloaed to duough ti^ic at the 13th Sti-eet 
North overpass. 

PreUmutary MUigatio, I Plan L-2 Widuta Mitigation Sudy 



The auto parts store and businesses between Santa Fe and St. Francis would lose direct 
access to Bth Street Nordi, but would be provided with a frontage service road crossing at 
Santa Fe under the Bdi Street North overpass. 

Residences between St. Francis and Emporia would also have frontage access roads for 
access to Bth Street North. 

Properties to Be Acquired 

Strip of land on either side of Bth Sti-eet North between Santa Fe and Emporia, 
approximately l .*5 feet by 800 feet, for service road. 

Strip of land on either side of Bth Street North between Ohio and Washington, 
approximately 15 feet by 700 feet, for service road. 

21st Street North Overpass 

Properties Affected 

Several businesses and industries along 21st Street North would not have direct access to 
2 Ist Street North overpass beca'jse the total length of the overpass would be approximately 
2,850 feet, (fowever, some crossings under die overpass would be available where vertical 
clearance is 15 feet, four inches or more. 

Interchange of I-13S with 2 Ist Street Nortb would need to be modified to accommodate die 
traffic pattems from the overpass and service roads serving the industiies along 21st Street 
Nordi. 

Sutherlands Construction Yard would lose its main entrance to 2Ist Street North. A service 
road would be provided for access to 21st Street North. 

Crossroads Refrigerated Services and Wichita Frozen Foods would lose theu* access to the 
loading docks for dieir trucks vid cheats from 2Ist Street North. A service road would need 
to be constructed to allow access to the loading docks. 

Properties to Be Acquired 

Strip of land on eidier side of 21st Street North overpass, 15 feet by 1,500 feet, for providing 
access for business and i.qdustries to 21st Street North. 

PreUmutary MUigation PUut L-3 WuMta MUigation Study 
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Appendix M 
COST-ESTIMATION PROCEDURES FOR 
CONCEPTUAL GRADE SEPARATIONS, 

TRAFFIC BARRIERS, AND STREET CLOSURES 

Costs for conceptual grade separations, trafiic barriers, and street closures are based upon 
preliminary conceptual designs. The methods employed for developing costs take into accoimt the 
preliminary nature of the engineering design in the study and are intended to disclose approximate 
costs, even though a detailed enginecing design exercise has not yet been performed. Cost estimates 
do not include the acquisition of right-of-way. AU costs are in 1997 dollars. 

The cost estimates for overpass structures are based upon a unit-cost method that uses the 
stmcnire footprint area as the primaiy unit. The unit costs reflect constant access to the entire project 
site during constiuction. Except for limited local access, streets would be dosed during construction. 
The cost estimates for adjacent service road and dnveway constiuction are based on a unit>cost 
method that uses the paved footprir' 

The estimates for the co ss structures are based upon prdiminary quantity 
estimates for constructed items. F . t^oad stmctures, cost estimates are baaed upon a 
unit-cost method using the stnicture toapr. . A as the primaiy unit. Unit costs for these structures 
take into accoimt staged constiuction procedures so that tbe railroad, except for minor closures, 
would remain in service during constiuctioa Associated nulroad structures are included as individual 
cost items in the underpass cost estimates. The cost estimates for adjacent service road and driveway 
construction are bas< ' on a unit-cost method using the paved footprint. 

The unit costs used tor the grade separations are based on the actual costs for similar projects 
in the District of Columbia metropolitan area, Virginia, and West Virginia, with modifications for 
Kansas and the Wichita area. Modifications were derived fi-om standard heavy constiuction cost 
guides. A contingency cost of40 percent ofthe base costs is included in the estimates. Contingency 
costs cover diffierentials between preliminary conceptiud designs and final designs, and additional 
costs due to geotechnical and foundation unceitainties, construction string, and uncertainties in base 
unit costs. 

Cost estimates for the conceptual grade separations are shown in Table M-I. 

Costs for trafiBc barriers and street closures are based on a unit-cost method that applies the 
cost per foot for chain-link fence, sted guardrails, and concrete barriers and individual costs for gates. 
Costs include materials and installation. Unit costs are based on actual costs of similar projects. 
Quantities were scaled fix>m the best available plans. The cost estimates do not include any costs for 
utility and roadway modificauons, maintenance of traffic, or any other contingendes. 

Cost estimates for traffic barriers and street closures are shown in Table M-2. 
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Table M-1 
Preliminary Cost Estimates for Conceptual Grade Separations 
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Table M-2. Prdiminary Cost E$timates 

Item Quantity Unit Length Unit Price Coit 

Traffic Safety Bamers: 
Chain-Link Fence 
Guardrail 
Gates 

Total 

5,150 
2.270 

16 

foot 
foot 
each 

S 1500 
S 30.00 
S300.00 

S 77.250 
S 68.100 
S 4.800 
S150.150 

Street Closures: 
Concrete Jersey Bamers 3,880 foot S 60.00 S232.800 
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1 Appendix N 

1 LIST OF ACRONYMS AND ABBREVIATIONS 

• AAR American Association of Railroads 
1 ABS Automatic Block Signal System 

ADT Average Daily Traffic 
• AHS Automated Hom System 
• ANSI American National Standards Institute 

AQCR Air Quality Control Region 
• AQMD Air Quality Management District 
• BIA Bureau of Indian Affairs 

BMPs Best Management Practices 
• BN Burlington Northem Railroad Company 
• BNSF The nulroad company created by die merger of the holding companies of BN 

and Santa Fe 
• Board Surface Transportation Board 
• CAAA Clean Air Act and Amendments 

CAD Computer Aided Dispatching 
• CDBG Community Development Block Grant Program 
• CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CFR Code of Federal Regulations 
• CHP Comprehensive Highway Program 
• CIP Capital Improvement Program or Plan 

CKRY Central Kansas Railway 
• CMAQ Congestion Management and Air Quality Improvement 
• CO Carbon Monoxide 

CSX CSX Transportation, Inc. 
• CTC Centralized Traffic Control 
• db Decibel 

dBA Decibels (of sound) A range 
• DNL Day-night equivalent sound level (also 
• DOT Department of Transportation 

EA Environmental Assessment 
I EFI Electronic Fuel Injection 
• EIS Environmental Impact Statement 

EMS Emergency Medical Service 
1 EPA Environmental Protection Agency 
• ER Environmental Report 

ERNS Emergency Response Notification System 
1 FEMA Federal Emergency Management Agency 
• FHWA Federal Highway Administration 
- FRA Federal Railroad Administration 

PreUminary Mitigation Plan N-I WidtUa MUigation Stiidy 
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Appendix N 1 

LIST OF ACRONYMS AND ABBREVIATIONS m 

FTA Federal Transit Administration am 
GIS Geographic Information Systems I 
HC Hydrocarbons (in air) 
HUD Department of Housing and Urban Development « 
ICC Interstate Commerce Commission (fornier licensing agency for the proposed p 

merger; merger approval authority now with the Surface Transporution 
Board) m 

ISTEA Intermodal Surface Transportation Efficiency Act | 
ITS Intelligent Transportation System 
KSW Kansas Southwestem Railway • 
Ut Equivalent Sound Level | 
La. Day-Night Equivalent Sound Level 
L » i i i Maximum sound level during train passby • 
LNG Liquefied Natural Gas • 
LOS Level of Service 
MAPD Wichita-Sedgwick County Metropolitan Area Planmng Department • 
MBT Maximum Brake Torque M 
MOU Memorandum of Undentanding 
MP Mile Post • 
mph Miles Per Hour m 
NAAQS National Ambient Air Quality Standards 
NEPA National Environmental Policy Act of 1969 M 
NHPA National Historic Preservation Act of 1966 • 
NHS National Highway System 
NOj Nitrogen Dioxide 
NOx Nitrogen Oxides • 
NMFS National Marine Fisheries Service 
NPDES National Pollution Discharge Elimination System fl 
NRCS Natural Resources Conservation Service A 
NS Norfolk Southem Railway Company 

o, Ozone 1 
OKT OKT subdivision. Union Pacific Railroad " 
OSHA Occupational Safety and Health Administration 
Pb Lead 1 
PDEA Preliminary Draft Environmental Assessment * 
ppm Parts Per Million 
PPV Peak Particle Velocity • 

Preliminary Mitigation Ptan - Drâ l 3 Atmnittratitdy Confidential ^ 
L.\66tmil\LAS1UPDXSNEW.WPD N-2 Septambar 1$, 1997(1: ISpat) • 



Appendix N 

LIST OF ACRONYMS AND ABBREVIATIONS 

Post EA Post Environmental Assessment 
PM.o Particulate Matter (under 10 microns in diameter) 
PMP Preliminary Mitigation Plan 
ROW Right-of-way 
SAD Special Assessment District 
SCAQMD South Coast Air Quality Management District 
SCR Selective Catalytic Reduction 
SEA Section of Environmental Analysis 
SEL Source Sound Exposure Level at 100 Feet 
SIP State Implementation Plan 
SOj Sulfur Dioxide 
SOx Sulfur Oxides 
SP Southera Pacific Raikoad Company 
STB Surface Transportation Board 
STP Surface Transportation Program 
TIP Transportation Improvement Program 
TSP Total Suspended Particulates (particulate matter) 
UP Union Pacific Railroad 
UP/SP The combined railroad system created by the merg<«̂  of the holding 

companies of UP and SP 
USC United States Code 
VdB Velocity Decibel 
VOC Volatile Organic Compound 
WMTA Wichita Metropolitan Transit Authority 
WTA Wichita Terminal Association 
WUT Wichita Union Terminal 

PreUminary Mitigation Ptan - Draft 1 
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Appendix 0 

GLOSSARY 

fl automatic block 
signals 

A system of consecutive signals and blocks (i e., lengths of track) whereby 
a signal is placed at the entrance of each block and that signal indicates the 
condition of the block. 

ambient noise Background noise 

fl ballast Top surface of rail bed, usually composed of aggregate (i.e., small rocks and 
gravel) 

fl best manigement 
practices (BMPs) 

Techniques recognized as very effective in providing environmental 
protection. 

• block A length of track havmg defined limits. 

1 borrow material Earthen material used to fill depressions to create a level right-of-way. 

bulk train Also known as unit train. A solid consisting of single non-breakable 
commodity (e.g.. cod, grain, semi-finished steel, sulfUr, potash, orange 
juice) being transported at a trainload rate. 

1 centralized traffic 
• control (CTC) 

A method of train control whereby railroad s*gnds convey train movement 
authority and train routing is controlled from a centrd location. In usud 
practice, the dispatcher views a display showing die track layout and location 
of trains as they move across the territory. Train routing is controlled from 
a work station where the dispatcher activates controls that move the position 
of switches in tbe field. 

consist The make-up of a train, usudly referring to the number of cars. 

1 construction 
footprint 

The area at a constmction site subject to both permanent and temporary 
disturbances by equipment and persoimel. 

1 criteria pollutant Any of six substances (lead, carbon monoxide, sulfur dioxide, nitrogen 
dioxide, ozone, and particulate mater) regulated under the Clean Air Act, for 
which areas must meet nationd air qudity standards. 

dBA "A-weighted" decibels; a single-number measure of sound severity that 
accounts for the various frequency components in a way that corresponds to 
human hearing. 

1 PreUminary MUigation Plan O-l WidtUa Mitigatum Study 



Appendix 0 . 

GLOSSARY 

decibel A logarithmic scde that comprises over one million sound pressures audible fl 
to the human ear over a range from 0 to 140, where zero decibels represents 
a reference sound level necessary for a minimum sensation of hearing and • 
140 represents the level at which pain occurs. fl 

flat yard A system of relatively level tracks within defined limits provided for making • 
up trains, storing cars, and other purposes which require a locomotive to fl 
move or switch cars from one tiack to another. 

haulage right The limited right of one rdlroad to operate trains over the designated lines fl 
of another rdlroad. 

interlocking An arrangement of switch, lock, and signd appliances interconnected so that fl 
their movements succeed each other in a predetermined order, enabling a 
moving train to switch onto adjacent rdls. It may be operated manudiy or B 
automaticdly fl 

intermodd facility A site or hub consisting of tracks, lifting equipment, paved areas, and a 1 
control point for the transfer (e.g., receiving, loading, unloading, and * 
dispatching) of intermodd trdlers and containers between rdl and highway 
or rdl and marine modes of transportation. 1 

intermodd train A train consisting or partidly consisting of highway trdlers and containers 
or marine containers being transported for tbe rdl portion of a multimodd 1 
movement on a time-sensitive schedule; dso referred to as a piggyback, ' 
TOFC (Trdler on Flat Car), COFC (Container on Flat Car), and double 
stacks (for containers only). B 

Levd of noise (measured in decibels) averaged over the "daytime" period (7 _ 
a m. -10 p.m.). B 

Nighttime noise level (L^ adjusted to account for the perception that a noise _ 
level at night is more bothersome tban the same noise level wouid be during fl 
the day. 

Level of Service 
(LOS) 

A measure of the functionality of an intersection that factors in vehicle delay, 1 
interseaion capacity, and effects to the street/highway network (rated A 
through F) — 

PreUmmary MUigatum PUn 0-2 WUdtkaUltAgaAan Stii^ ' f 
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GLOSSARY 

1 lift An intermodal trdler or container lifted onto or off of a rdl car. For 
caicuiations, lifts are used to determine the number of tracks using 
intermodd facilities. 

local freight 
• train 

Serves local sidings in a designated territory. 

locomotive, road One or more locomotives (or engines) designed to move trains between yards 
or other designated points). 

locomotive, 
fl switching 

Locomotive (or engine) used to switch cars in a yard, industry, or other area 
where cars are sorted, spotted (placed at a shippô 's facility), pulled 
(removed from a shipper's facility), and moved within a locd area. 

• merchandise train A train consisting of single and/or multiple car shipments of various 
commodities. 

fl mitigation Action to preven: or tessen negative effects. 

nonattainment An area that does not meet NAAQS specified under the Clean Air Act. 

fl non-point source 
discharge 

PoUution not associated with a specific outfall location, such as a sewer pipe. 

fl passby Tbe passing of a train past a specific reference point 

1 pick up To add one or more cars to a train from an intermediate (non-yard) track 
designated for tbe storage of cars 

1 quiet zone A txack segment at least one-half mile long wiiere the sounding of trdn homs 
approaching grade crossings is not required. 

1 rail spur A track that diverges from a mdn line, dso known as a spur track or rdl 
siding, which typicdly serves one or more industries. 

1 rail banking A set-aside of abandoned rdl corridor for recreationd and/or transportation 
uses, including reuse for rdl. 

1 receptor/receiver A land use or facility where sensitivity to noise or vibration is considered. 

1 PreUmmary M'ligation Plan 0-3 WudtUa MUigatum Stiidy 
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GLOSSARY fl^^^ 

right-of-way The right held by one person over the lands of another for a specific use; B 
rights of tenants are excluded. The strip of land for whicb permission has 
been granted to build and maintain a linear structure, such as a road, rdlroad, fl 
or pipeline. fl 

set out To remove one or more cars from a train at an intermediate (non-yard) 1 
location such as a siding, interchange track, spur track, or other track fl 
designated for the storage of cars. 

switching The act of moving freight cars between a shipper and yard; movement of cars fl 
within a yard. 

through freight 
train 

Train that operates between major terminals. fl 

trackage rights The right or combination of rights of one rdlroad to operate over the A 
designated trackage of another rdboad including, in some cases; the right to 
operate trains over the designated trackage; the right to interchange with dl 1 
carriers at all junctions; and the right to build connections or additiond tracks * 
in order to access other shippers or carriers. 

unit train A train consisting of cars carrying a single commodity (e.g., cod, ore, 
sulphur) that cycles between origin and destination as one body. _ 

wye track A principd track and two connecting tracks arranged like the letter "Y" on 
which locomotives, cars, and trains may be tumed. _ 

PreUminary MUigation Plan • U-4 WuhiU MUigatum Study fl 
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Appendix P 
UST OF PREPARERS 

The follov^ng individuds participated in conducting the Wichita Mitigation Study and 
preparing this Prelimirary Mitigation Plan: 

Surface Transportation Board, Section of Environmamal An«iy«l« 

Eldne K Kdser Section Chief, Program Director 

Michael Ddton Environmemd Andyst, Study Director 

Evelyn Kitay Legd Counsd 

DeLeuw, Cather & Company, Independent Third-Pnrty Contractor 

Winn B Frank Stud]! Director 

Philip H. Braum Stury Manager 

Charles M. Harvey, Jr. Pr iject Administrator 

Edward Y. Papazian Traffic and Grade Crossing Safety 

Andrew K. Kilpatrick Traffic and Grade Crossing Safety 

Douglas E. Noble Traffic and Grade Crossing Safety 

Edward R. StoUoff Traffic and Pedestirian Safety 

Matthew J Tank Traffic and Pedestrian Safety 

Duncan W Allen Raih-oad Operations Safety 

Ken Briers Railroad Operations 

Lawrence M. Engleman Emergency Vehicle Access 

Elliott Mandel Grade Separation Engineering 

G D Chopra Grade Separation Engineering 

Prakash Patel Safety Barrier Engineering 

Hon Vinh Railroad Signds and Waming Devices 
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Bonnie Nixon Deputy Project Director 

Charles Gardiner Community Coordinator 

Olivia Perreault Outreach Coordinator 

Beth Niestat Editor 

Nancy Roberts Editor 

Other Consultants 

David E Coate, Acentech Incorporated Consultant, Noise 

Christopher M. Maxon, Acentech Incorporated Consultant, Noise 

Philip A. Praino, Acentech Incorporated Consultant, Noise 

Daniel R Luscher, Acurex Environmentd Corp. Consultant, Air Quality 

Douglas Coleman, Acurex Environmentd Corp. Consultant, Air Quality 

Robert C. Schaevitz, Decision Economics, Inc. Consultant, Financing and Funding 

Barry P Stdnberg, Kutak Rock Consultant, Legd Issues 

Phil Olekszyk, Worid Wide Rail Consultant, Safety 
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tt • DSfN Sam Bfownt'OCk Stnalcw US Senate SH-303 Hart Senate Of fk :e Bu ld ing Wosh ing tonDC 20510 (202) 224-6521 (202)228-1265 

' , A cn E Dean Ccxlsoii S«ci«u,y of r famontWIan Kcnsos Oeporlman) o l IranaportoHon 915 Harrison. 7thfk3or lopeko KS 66612 (913) 296-4286 (913)2a<W)287 

WMCA Ai C o l h c o r t Coo,«n«»ig E n g n M , Kansas Oepartrrrant o< Transportation Dock ing State O f f i ce Buld ino. Sth lopeko KS 66612 (913)296-3529 (913)296 8399 

l o l O ea Colhe- C o u n d U M I i WteNto City Counc i 465 North Ma in St.. I d Fk>or Wichita KS 67202 (316)248-4331 (316)268-4333 

lA CMt Cherches C«vM«ragw CltyotWlct i t la 466 North M a i n St. Wichito KS 67202 (316)268-4351 

K ) l O J O M Cole \MchMa Oty Counci 455 Nortf i Ma in St.. IstFkJor Wk:hita KS 67202 (316) 268-4331 (316) 268-4333 

MM) NP Cfoss ru iMKW WicNtaEogie 825EastDougk3sSt Wk ih i fo KS 6/201 (316)268-6233 (316)268-^27 

•)l HD Mto Dalion •M'H. muMon iwir raa* Surtace Ironiportatkxi Board 1925 K street NW. Sth Floor WoshinglooDC 20423 

y I C BE WMCO PameSa DoofKin VP! coo Kansas Work! Trade Center 360 West Douglas WfcNta KS 67202 (316)268-1170 (316)262-3585 

SI ( O LMy EnglerrKin t - m ^ ^ M K I V f lMd* j l ( f M I Oe Leuw. Cather & Co. 1133 ISth Stree' NW. Siate 800 WoshingtonDC 20005 

l O Gregory M. Ferris C n x c t U v n M c ( a w M V) VWchH i City Counc i 455 North Ma in St . I t t Fkjor Wk:hita KS 67202 (316)268-4331 (316)268-43:" 

t o l O Rick f l em ing AMOdala C4W1MI10 tfw 0<M«nw Kansas Otttoe ot ttie Govemor State C a p i t o l 2nd Fkaof lopeko KS 66612 (913)296-4062 (913)296-7973 

t o GTF Nota Foulston [ M , 1 c t A « o n « , Sedgwtclr County Wrtrtct Altorrwy^ Office 535 North M d n Annex Wtehita KS 67203 (316)383-7713 

t o LO M Gale C o i a l d M M T D W (DCMM i v ; Wichita City Council 455 North Ivtain St. Isf Floor Wfchda KS 67202 (316)26^4331 (316)268-4333 

SI Charles Gcx diner M M a MUgMon S U r t M n P u t * ; Artolts Monogernent 101 TheEmbarcade fo . Suite 210 Son CA 94106 (415)989-1446 

bPlC ASSOC. WMCO Jeanne G o o d v l n OMClot WIchila CHIzen Porfldpation Organizatkjn 455 North Ma in St., 13th Flrxw Wichi ta KS 67202 (316) 268-4516 (316) 268-4519 

t o l O B« Graves State of Kansas 2nd Fte)oi. State Cop l to i Topeka KS 66612-1590 (913) 296-3232 

EO LO, Ron Green Kansas Office of ttw Govemor State Cap i to l . R o o m 212 S Topeka KS 66612 (913)296-3232 (913)296-7973 

l O t o attai Gwin Sedgwirk County Cc .imiiston 526 North Ma in St.. 3fcl Fkx> Wk:hita KS 67202 (316)383-7411 

((; l O m Haricock CMIwiMtlonif Sedgwick County Commkikin 525 North M a i n St., 3rd Flooi Wichita KS 67202 (316)383-7411 
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Federal Express and Messenger PMP Distribution List • Wichita SeptemtMr IS. 1997 

code 1 i 3 Sttt nome IcHlnam* ma at^arttdtoet ttiaal dty stall t dp phone tax 

SI no Mel Harvey DeLeuw Coitier 8i Co 1133 15lh Street NW, Suite 800 WoshinofonDC 20006 

RW PH J MKhael Hemmet *non«ey Covkigton & Duilng 1201 Pennsytvanio Ave. NW WoshingtonDC 20044 (202)662-6578 (202)662-6291 

IA WMCO Laura Hill C4y C M CityofKecN ' " ^ West Kechi Rd Kechi KS 67067 (316)744-9i37 (316) 744-9636 

St i r ASSOC Wll«C^ Cathy Hoklemon Wtehiio Citiien Partk-ipatlon Orgor^otton • St. 13lh Floof Wlchtto KS 6720* (316)268-4616 (316)268-4519 

SI HD Elair:e Kai>ei Socton CHK. ^ R f W n DtoaclOf Siirtace Transportatkxi Board 1926 K i i WoshingtonDC 20423 

l.^ Steven Kalish AMomer McCortfiy. Sweeney k Hoikaway. P C. 1750 Pennsytvoi >. j - •irjtonOC 20006 (202)393-5710 (202)393-5721 

1') LO SheMon Kamen Counca l * M M f fDMMct«} Wicliila City Counci 455 l*3rfh Main SI, IsfFkxx . . J I'S 67202 (316)268-4331 (316)268-4333 

SI HI) Arxt""* Kilpatfick TrailK and G(«d« C r o M n g S M y Oe Leuw. Caltier A Co 1133 ISth Street IMW, Suite 800 WoshingionCx; 20005 

SI HP Evelyn Kitoy Surface Transportrjtkyi Board 1926 K Street NW, 61h Fkxjr WoshinolonOC 20423 

t o lO GTF Bob Knight Me>-y City of V/tehlto 455 North Main St. Wtohito KS 672D2 (316)268-4331 (316)268-4333 

Site 8£ WMCA Bernie Koch VP Oovemment R M i o n a Wtdiita A/<Kj Ctwmber of Commerce 350 West Dougks Wkihifo KS 67202 (316)266-7502 

IA WMCO Mkrhael Lincielxjk Cty En0n*«f W<chMa Publk: Works Department 455N Main St. ?lh Floor (Mchlta KS 67202 (316)268-4266 (316)26M114 

SI HO eaat (utandel InftimtttQ De Leuw. Coltwr l i Co 1133 ISth Street NW. SuHe 800 WashinatonDC 20C05 

LA WMCO Mike McElroy CapMfel HoysvUe Polce Department 200 West (^rand HoytvH* KS 67060 (316)524-4243 (316)524-6764 

t o LO Mekxiy MiHer Sedgwk:k County Commission 525 North Main St., 3fd Hcxsi Wichita KS 67202 (316)383-7411 

LA WMCA Caroi Neugent OvtcKW 01 Q m w n m t n H I S«,vta»x City of HaysvBe 200 W Grond Kaysvie KS 67060 (316)524-3243 

51 Bonnie Nixon OapulY I V ^ f t d OkVCkX Put«c Affun Monooemenl 101 The Ennbarcadero, Suite 210 Son CA 94i06 (415)989-1446 

t o lO Tim Norton CttyofHoytvee 200 W Grand Ave Hayivie KS 67060 (316) 524-3243 

Ttiomss Ogee OMttr^ram Unton Pacifk: Ralrood 1416 Dodge St. Room 1030 OtKJha NE 68179-1000 (402)271.4946 (402)271-6674 

SI PM Oiekszyk CvaJtm* Worid Wide Ral 3 c.-nerson Road Severno MO 21146 (410) 5440063 (410) 544-7242 

SI HD Ed Papa/ion T ' M c WW O l i d * C n w i r e i M M y De Leuw. Cottier A Co. 1133 15th Street NW. Sttia 800 Washington OC 20006 

f o LO Ed Parker U i y o r City of Kect^ 200 W. Kechi Kechi KS 67067 (316) 744-9287 (316) 744-91636 

SI HO Prakash Patel Oe Leuw. Ccittwr & Co. 1133 15lh Street NW. Suite 800 WoihinglonOC 20005 

SI Olivia Perreault W K M * U K s M o n ShJdr r M i n Pub«c Attars Monooemenl 101 The Emboicadero. Suite 210 Son CA 94106 

sp^c ASSOC WMCO Jane Richards 

y 

Protect f reedtim Fomly ft Youth Coa k3n 3995 Eost Horry Wfchito KS 67218 (316)686-6300 (316)685-6335 



Ferierai Express and Messenger PMP Distribution List - Wichita September 15.1997 

rode 1 2 3 first n a m e lost n o m a IWe orgontaoHon tUaa» cay Itata tUt p h o n e tax 
1 ' ; IJSfN Pat (totierts U5S«n«0f us Servile SH-302 Hart Senate O f f i ce B u W n g W o s i r ^ o n DC J0510 (202) 224-4774 ( X C ) 224-3514 

(<) LO George Rogers Counci yvmm ffwM i i WtehHo City Counc i 455 North M a i n St . 1st Floor Wich i ta KS 67202 (316)26^4331 (316) 268-4333 

SA WlilCO. PJkhn Jay (?o$ocker Kansas department of iransportotton 217S£41hSt , 2ndF loo f Topeko KS M03 (913)2960342 

M K ASSOC WMCA James Roseboro hkxtheost Heights Neighborhood Atsockition 4518Greenbr iar Wtehi ta KS 67220 (316)651-0622 

MD TV aa Roy KWCH-TV 12 285 East 37 Nor th Wich i ta KS 67219 (316.^838-1212 

K ) USC Jm l?yun USMpraMIMM US tHouse of Representatives 511 C a n n o n House O f f l c f t Bldg. Wosh ing tonDC 20615 ( 2 0 2 ) 2 2 W 6 0 1 (202)225-7996 

( u LO Maik Schuoeder ComtMWKyi*, Sedgwk:k Counly Corrvntsaion 625 No i th Ma in St .. 3 id Flooi Wic l - j to KS 67202 (316)383-7411 

lA WMCA VtcC. Shen Sartof Pwmaf W c N t o 8i Sedgwick C o Met ropo l i tan 465 North Ma in St., lOlh Fkxir Wich i ta KS 67202 (316)268-4391 (316)268-4390 

l O GTF Gary Sl ieifei U Govamo, State of Kansas State Capi to l , Room 222 S Topeka KS 66612 (913)296-2213 (913)296-5669 

I'lii C M Shoemoker Ow»c«». Induivy • Piaac rmf* Unton Pacifk; Ralroad 1416 D o d g e St OmolKJ NE 68179 (402)271-4357 (402)271-6674 

IA WMCO Oavkl Spears CMOO, 01 Engmafllni Bureau of PuUc Services 1250 South Seneca Wtehita KS 67213 ( 3 1 6 ) . m 7 9 0 1 (316)263-9241 

51 HD Barry Steinberg Ccnmm*. LC0MIMUM Kulc* Rock 1101 Corv iec t i cu t Ave NW, Suite Wosh ing tonDC 20036-4374 

lA WMCO, ( H I Stockwel l ChMPIimtf Wichita i . Sedgwick Co t ^ l r o p o l t o n Aiea 465 North Ma in St., 10th Floor WrchHa KS 67202 (316) 268-4490 (316)268-4390 

SI GTF MKhele l oyk j r Srrfoce Tronsportatkm Board 1925 K Street NW. Suite 450 Wosh ing tonDC 20006 (202)956-1430 

lA WMCA Mchaal Thull C«IEngliiM> Wk:hlta PuMc Worics Department 455 North Ma in SI. W i c N t a KS 67202 (316)268-4598 (316)268-4114 

I O USC Todd Tkahrf us ltvn.».a.n US House of Representatives 428 C a n n o n House Of f i ce Bldg. Wosh ing tonDC 2(>3I5-I604 (20iy 2 2 5 ^ 1 6 (202)225-3439 

SI HD Hon Vinh Ntfrastf 8 |̂n4ls De Leuw. Catfier 4[ Co 1133 15th Street NW. Suite 800 Wosh ing tonDC 20005 

RR 8 1 W m m e r Union Pocllte Ral iood 1416 D o d g e St . Room 1030 Omotva NE 68179-1000 (402)896-6167 (402)271-6674 

t o LO GTF Ton. Winters Om Sedgwk:k Counly Commisston 525 l^orth Ma in St. 3rd Fkxx Wich i ta KS 67202 (316)383-7411 (316)383-8275 

SPfC ASSOC. WMCO IMargalee Wi lght Coordnalof Nelghboihood InilkJtlve 3995 Eost Horry, 0 1 2 Wich i ta KS 67218 (316)685^1300 (316)665^335 



Regular Mail and IMessenger PMP Distribution List - Wichita September 15,1997 

code 1 2 3 first iKHne las* name Mle orgorizciMon tUaaH i tah I 4 > pt ion* 
M DurKan Alien De Leuw. Cather It Co. PrudentkJl Cen te r Boston MA 02199 (617)859-2121 
( A PH Michael D BiKiet US Dept of J sttee 325 Seventh St, N W., Ste 500 Wosh ing tonDC 20530 
( A j K f c Blown fciMO-inarw* H M » OliVGKM wio«tisiS«>^<ciiCo DworcomnmyiWdih 1900 Eost 9th St Wtehi ta KS 67214 (316)268-8467 
I A Carol Biowne i US EPA 401 M St, SW WostJng tonDC 20460 
I A WiUiam P. B u ; h a n a n C o i n Y W m t Q i f Sedgwick County 525 l ^ t h l^loin SI. Wtehi ta KS 67203 (316)383-7575 
lA Pal Burnett C l y C M A City of Wtehita 455 N. M o m St . 12fhFte)or Wk^hito KS 67202 (316) 268-4529 
I A Sharon Carlson Uriified School Oistiici 1759 1622 W 37th C l N. Wtehtto KS 67204 (316)833-2160 
SI Cavkl C o a t e O r a U H r t . M O M Aceii lech. inc 33 ^ 'ouHon SI C a m b f i d g e M A 02138 (617)499-8019 
1. t KH George R Dean S u i * n < p n w : j w v KS House of Representatives 2646 Exchange W c h i t a KS 67217 (316)267-6009 
1 ) KH Leslie P Donovon. Sr S w n«wiiww,> KS House of Representatives 314 N Ra inbow Lake WtehHo KS 67235 (316) 722-2923 
i o KSEN Christine Downey s w * S«naior Kansas Senate 300 SW 10th Ave.. R o o m 126-S Topeka KS 66612-1504 (913)296-7377 
IA Fred Ervin Sodgwtek County 525 N Ma in Street. Room 315 WteWto KS 67203 

(( . KH tmtt Farmer s*M» ntrtiiiiiaMin KS Houso of Represenlolrves 1033 B k x k w e l Wtehi ta KS 67207 (316)682-0364 
I A William Fosauhei a M < C o , n « l Federal Ra»ood Actnintsfrotton 400 7th Street. SW Wosh ing lonDC 2C590 

t o KStN Paul Feleck jno, Jr S t M S « n M o , Kansas Senate 300 SVif 10th A v e . R o o m 452-E Topeka KS 66612-1504 (913)296-7355 
f l ) KH GeraMiiie Ftaharty KS tiouse of Represeritatlves l 6 1 6 F e m w o o d W i c N t o KS 67216 (316)524-8039 
1 A PR Floger W. Fones U» Dept of Justtee 555 4th St. N W Wosh ing lonDC 20001 
.•iA PR Davkl G Freise n KS Department of Health ft Envtrorwnent Forbes Fietel. BkJg 283 Topeka KS 6 6 6 2 0 0 0 1 (913)296-5557 
lA Lawrence G o r c i o F M O M Wtehita Fire Department 455 North l^ainSf. Wtehita KS 67202 (316)268-4451 
t o KH i M y Gilbert S M W I t l p r M M a M KS House of Representatives 2629 N Erie Wich i ta KS 67219 (316)6864685 

WMiam G i l U S Fish and WIdkfe Sentee 315 Houston St. l A x i h o t t a n KS 66S02 

t o KS£I^ V L -Rip- G o o c h SWWSVWKM KonsTB Senate 300 SW 10th Ave.. Room tOU-H Topeka KS 66612 1504 (913)296-7387 
fA PR James N. Habiget Natural Resouices Conservatkxi Servteo 760 S Broadway So lno KS 67401 
SA PR Ron HammersotvTii o™*" KS Department ot HeoMh & Envkorananl Forbes FiekJ. Bklg. 740 Topeka KS 66620 (913)296-1535 
K ) KStN Mwhael T Morris SIM* S«nalof KoTYsos Senate 300 SW lOth Ave.. R o o m 1 3 6 ^ Topeka KS 66612-1504 (913)296-7385 



*• a 

Regular Mail and Messenger PMP Distribution List • Wichita September 15.1997 

code t 2 3 first l u x n e k is tname HMe oiganlzoMon • i l M l cHy itaN > t i p phone tax 
Irene Halt o«»<*» Sedgwick Co Bureau of Community Devei 510 North Ma in St . Room 602 Wtehita KS 67203 (316)383-8041 

1 ' KH HMvy Helgeison, Jr saw wwiMaiM.i KS House of Representatives 4009 HofnoKXid WteNto KS 67218 (316)683-7628 

IA Joe Hoover Unified School Distnct 1259 3850 N Hydremic Wtehi ta KS (S72I9 (316)833-2239 

III) PM WteTMa Slate UniversHy Ubiaiy 1845 Fairmount Wtehi ta KS 672600068 (316)978-3584 

IA Joan S Huggler US Dept of Justtee 555 4th St . N W . Rm.9104 Washington DC 20001 

t l J KH Ooug Johnston sw. KS House of Repesentottves 333E English. Suite 365 Wich i ta KS 67202 (316)262-/534 

l l KH Tom Kloll 1 SM« t^-vim..a.. KS Hou'3 of Representatives 707 N W a c o W c h i t a KS 67203 (316)265-6115 

1 A PR Kynn Knng (nmmmaar^mmc EPARefl(on7 726 Minnesota A v * . Kansas Ci ty KS 66101 

IA Marvin Kiout n«™gOMao> McMatSMoxioCo uamtKmcNaanana^Oapi 455 North Ma in St.. lOlt) Fkxx Wich i ta KS 67202 ( 3 1 6 ) 2 6 8 ^ 2 1 ( 3 i , . ) a 6 M 3 9 0 

IA aiM* Lackey Wtehita »ublc Works Department 455 North Mo in SI. Wtehi ta KS 67202 (316)268-4422 

1 -) KH Brenda K Landwetv S U I . B W . ~ « V « KS H o u » of Representatives 1927 N G o w W c h l t o KS 67204 (316)94M)026 

I O KStN Barbara Lawrence s««» Kansas Senate 300SW lOlh A v e . Room 143-N Topeka KS 66612-1504 (913)296^7386 

1 * PR Michael A. Listgoiten Covington & Bt«lng 1201 Penr^y tvor to Ave.. N.W. Wosh ing tonDC 20044-7566 

bl D M l uscher c<»i«««.«ir0MH( Acurex Environmenial 555 C lyde Ave . Ivtountaln C A 94043 (415)254-2416 (415)254-2496 

lA GTF Steptien Mongon oamr Govemcrt Agrteulture Advisory B o a d POBox 631 Tribune KS 67879 (316)376-2166 

10 KH Cartes Moyons S"" tviana.. KS House of Reprosentaltves 1842 N. V o l e y v i e w Wtehi ta KS 67212 (316)722-0286 

LA PR OavKl M c C o m b Zoning and UtWies 206 W First A v e Hutchinson KS 67501 

Bob Mc D o w e l Corps of Engineeis 700 Federal Buiteling Kansas Ci ty M 64108-2896 

IA PH Robert L M c G e o r g e US Dept of Justtee 555 4th St.. N W.. Rm 9104 Wost i ing tonD 20001 

FA PR Ravena L. Mte t ioe l (JS EPA 726 Minnesota Ave . Konso i City KS 68404 

LO USC Jafiy M o i a n OS US House of Representatives 1217 Longwor th House Of f i ce Btelg Woshk ig lonDC 20515 (202)225-2715 (202)225^124 

lA Mtehael M o f l a n d OMidPac. Kechi City Offices 200 W Kechi Rd. Kechi KS 67067 (316)744-9287 

I O KH Oon f^yQf 3 sua. Hipftwnww KS Kkxjse of Repretentatlves 6 1 3 B r k > w o o d Derby KS 67037 (316)788-0014 

I O KM Pa lme i sw« nn»i»»M»»t KS House ot Represnntatlves 5 Ftenigon Drive Augusta KS 67010 (316)686-7281 

1 O KS( N GTF Li l ian Popay s w s ^ i o r KS Senate 1 4 1 6 C o o l d g e G r e o l B e n d K S 67530 (316) 793-6870 



• • 

Regular Mail and Messenger PMP Distribution List • Wicliita September 15,1997 

code 1 •t 3 filtlncirna lost l u i m e I N I . o f f i oh ' t o l l an i k M i d l y state Hp p l M f M tax 

11 Stephen Plummer CoWyCgwiM* Sedgwtek County 625 htorth M a i n St. 13lh F k w W c h i t a KS 67203-3790 (316)383-7111 

lA Thomas P o l a r SedgwtekCo Emergency Madteol Scrvtees 638 North lActn St W c h i t a KS 67203 (316)383-7239 

. .1 PR AlanFI Post 1803 North Siefldn SI. Wich i ta KS 67203 (316)686-8232 

1' ) Kl, Jo Ann Po to r i f SM. Wipfi unm,. KS Houso of Represenio*ives 144 N O l i v e r Wich i ta KS 67206 (316)682-6681 

l< 1 KH Anttyxiy J Powel l SIM, fttpfwwiv KS tkjuse of Representatives 500 N Morke t St W c h i t a KS 67214 (316)263-3200 

! • 1 KH Tad Poweis a i l n w i i w r i U v t KS House of Representatives 1492N Powers Dr. Mu l vane KS 67110 (316)777-4310 

'.A PH Bamoo Powers Kansas llstorte Disfrtef 6425 S W 6fh Sf. Topeka KS 66612 

IIH Richard Kademoc t i e r WtehMa and Sedgwtek Cour.ty Ubrar» 223 South M a i n St W c h i t a KS 67202 (31C> 262-0611 (316)262-4540 

I ( ) KStN Pat Ranson SMMSanMo, Kanso- Serwle 300 SW 10th A v e . Room 143-N Topeka KS 66612-1504 (913; >96-7391 

1 A j M i t Roppopor t -CI AM Onaei US Fish a WldWe Servtes 1849 C St . NW. Room 3242 Wosf i ing fonDC 20240 

lA E d R a y m o n d Unified School Distrtet 1259 3650 N Hydroulte Wtehita KS 67219 f - , 0 )833 -2179 

IA PB Ciary Ret)enstorf ObvcHralLjM City of Wtetiilo 465 North Ma in St, 13lh Fkxjr Wtehi ta KS 67203 ( j l 6 ) 268-4661 (316)268-4519 

nU PR ArvME Roach , II Covington & Buiing 12C1 Pennsytvantei Ave . N W Washington OC 20044 066 

I * PR Michael L. Rosenthol Covington & Buring 1201 Pennsylvanki Ave.. N.W. Wosh ing tonDC 20044-7566 

LO KH T O M Sawyer Sim. H*pi ̂ Mnmin KS House of Representative 1041 S EUzobefi^St. WteNto KS 67213 (316)266-7096 

51 Bcti Schaevitz C m a m . r i i iman and Futdkig DecWon Economtes. h e . 2233 wa f t Ave Sacrament C A 9582S (916)486-8042 (916)486-8043 

SA Jo lv i Schei rmon Koreas [>epartrnenl of Iransportolton D o c k i i ^ Stole O f f i ce Bu ld ing Topeka KS 66612 (913)296-4286 (913)296-2274 

t o USC Man Schk ipp Ofltee of Representative Tkjtirt 428 C a n n o n House Of f i ce Bu ld ing WoshingtonDC 20515 ( 2 0 2 ) 2 2 ^ 1 6 (202)225-3489 

St'tC Bt PR Susan Settsom Korvos Corporate Cooimlsstor. 1 SOO A r i o w f i e o d R o o d Topeka KS 66604 (913)271-3100 

I O KH T lM Shale. iburger Slal* napftMrtMw* KS House of ITepresentatlves 2027Fainnew Baxter KS 66713 (316)856-3461 

Mn Sides OMI Tacfncal SarMm DM«on KSDwf o r H M X t i n v n n n a n l . •mouor /waBcia i i iK in Forbes Fletel. Bk lg 283 Topeka KS 66620 (913)296-1551 (913)296-1545 

lA Rodney Slater SKtvunr US Dept of Iionsportotkjn 400 7th St.. SW, R o o m 10200 Woshk ig tonDC 20490 

IA PR Paul Samuel Simlh US Dept of TronsportoNon 400 7fh St, S.W, Rm. 4102 C-30 Wosh lng tooDC 2O690 

( O USC VirKO Snowtxaiget usniiiiiiiiMaiiii US House of Representatives 509 Car>non House Of f i ce Bk lg Wosh ing tonDC 20515 (202)225-2865 (202)22&-3897 

1 A Ste> nt OR«CI«I Sedgwtek Co. Dept. o l Emergency 525 North Ma in SI Wtehi ta KS 67203 (316)383-7077 



Regular Mail and Messenger PMP Distribution List - Wichita 
September 15,1997 

code 1 * 3 firslnome k i s l n a m e 

,1 Ed Sl jHoft 

l o KH Dale Swenson 

IA Mike Taykx 

I O KH Daniel,) l lwnesch 

IA Larry Toerber 

I D KStN Ben VkJiicksen 

l l I KH BMie Vining 

( o KH Susan Wogie 

IA LBt Jim WarrKick 

IO KH Jonathan Weils 

lO KH Gwen Welsfiimer 

tilte 

S I M n « p , M « n M v a 

l i U H R w i M M a M 

orgonlzoHon 

De Leuw, Cather A Co 

KS House of Representatlvei 

City of Wtehita 

KS House of Representatives 

Fedeioi Ralroad Administfotton 

Kansos Senate Transportatten ft utities Comm 

KS House of Represenlatlves 

KS House of Representatives 

Federoi Ralroad Administratton 

KS House of Representatives 

KS House ol Representatives 

1133 15th Street NW. Suite 800 

3145 Fern 

455 North Main St . ISlh Fkxx 

30121 W 63rd South 

401 N Morket St 

1427 West Repulolc 

3849 North Ckxence 

'4 N. Sandalwood 

3600W Keloge 

P O Box 2543 

6l03CasHa 

tttm » H p p t i o n a 

Wosh ing tonDC 20005 (202) 775-3380 

W c h i t a KS 67217 (316)524-3976 

Wtehita KS 67202 (316)268-4351 

Cheney KS 67025 (316)531-2996 

W c h i t a KS 67202 (316)283-1068 

So ina KS 67401 (913)827-9546 

W c h i t a KS 67204 (316)832-0346 

Wtehlto KS 67230 (316) 733-5698 

Wtehita KS 67213 (316)946 5538 

WteNto KS 67201 (316)267-4083 

Wtehita KS 67218 (316)685-1930 



Parties Who Received PMP by Certified Return Receipt Mail • Wichita September IS, 1997 

c o d e l 2 3 firslnome lostrKima oiganizallon i l i av l Itata dp 
>I1' fJA PR Leon ( cunplsell Ctvafatvitt towa Trtoe of Kansas k Nebraska Rt 1 Box58A Whi te KS 66094 

lA SPfCtIA PR BM CoBiei Bureau of mdten Affairs 101 N Sth St Muskogee OK 74401 

IA ttA, M i Oeei A»M S«ciMa<v Bureau of k x j a n Affarti 1849CSf . NW Woih ing fonOC; 20240 

IA •^ ' ICf lA PR James D f t kaos StcWflMendenl Anodorto AgerKy P O Box 309 / / K x t a r k o OK 73005 

Robert Jones Sopew^iendeoi Shawnee Agency 624 W I n d e p e n d e n c e . Sfe 114 S f x j w n e e OK 74801 

• i f i FANA PR Julia Langon Si iV twMndeM Pawnee Agency P O B o x 440 P a w n e e OK 74058 

•J'K: Wt PH Mamie Rupnteki C h M p e i M n Prairie Bond Polawolomi of KS 14880 K R o o d M o y e t t o KS 66509 

'J ' l t MA PR Corbm St i i ckohosee cnetrmen Sac and Fox of Missouri Rt 1 .80x60 Reserve KS 66434 

')( t < NA PR Fred I t iomas Ommen Ktekopoo of Kansas P O Box 271 Hor ton KS 66439 

IA SPtCNA PR Steve York SupedrtMndeni Horton Agency P O Box31 Hor ton KS 66439 

phona 



• • 

Parties Who Received Notice ol Meeting and Availability of PMP - Wichita September 15.1997 

code 2 3 finlnome kit! name wia Ofgoni taNon • l iaa l aititt I Hp pl«ona tax 

1,111) f j f HaysvUe Times 547 Eost G r a n d HoysvUe KS 67060 (316)524-6868 

I.U 1) RAD KFDI - AM a FM RADtO 42 a n d North B roodwoy W c h i f o KE (:7V,9 .316)638-3771 

I ,k0 IV KAK£-IV 10 1500 l^orth West W c h i t a KS 07'4Xi (31*) 043-4221 

M i l ) IV KSNW TV3 833 North .Vloin St, Wtehi ta KS 67203 (316)26'.-3.'»33 

GI LBl . LBADiana Alexander 2509 Raleigh W c h l t o KS 67219 (316)684-0666 

si'i c ASSOC. K3y A l e y Northeast CPO Neighboihood Counci 1 6434 P e p p e r w o o d Wtehi to XS 67226 (316)687-0077 

•j ' l : ASSOC. Sharon Askew HNtop-Jeiferson Community Assocklften 1330 6kj f fv iew WK:Nfa KS 67218 (316)682-1575 

Cl LBL. LBADavk) Bdb ich 4431 I ronwood WteN to KS 67226 (316)634^)832 

uu Bagby Central Karuas Ralway 1625 West Horry Wtehi ta KS 67202 (316)263-3113 

bCI c. ASSOC. June Bo ley OrctKXd Breeze Neighborhood Assocteitten 3 3 4 N B a 9 h r WteNto KS 67212 (J 16) 945-7876 

SI1C. ASSOC. Kerry Baker South Wtetilta Busirwss Assockitksn P O . Box 16066 W c N t o K? 07216 (316)624-4237 

51'LC ASSOC. Kely D Boltz hkxthwest CPO Nel^ ibor txxx l Counci 5 859 Murray WteNto K! 67212 (316)721-2736 

SPtC ASSOC, Peagy Bennett s ^ o a v i c i ^ Southwest CPO Neighboihood Counci 4 1808 Ani ta W c h i t o KS 67217 (316)942-2273 

GI LBL. LBASam Bhakeo 1421 N Broodwoy WteNto I S 67214 (316)263-0970 

GI LBL. LBADairel Bistx>p e518Longk]ke Wtehl to KS 67207 (316)664-0988 

116 Madia etogie i * * ^ Sedgwtek County L<TM Ubroiy 301 North Ma in St , SuHe 1700 Wtehl to KS 67202 (316)263-2251 

John Borst 401 E 3 Wtehi ta KS 67202 (316)264-9860 

SI'I c ASSOC, Cari Brewer mmam Northeast CPO Neighborhood Counci 1 4324 Norwood WteNto KS 67220 (316)523<I075 

SPfC. ASSOC, KImberly Brewster Eost CPO Neighborhood Counci 2 339 hkjrth O o k w o o d Dr. WtctiUa KS 67218 (316)267-6406 

lA JaU Bridges c»r*^<*aan P O Box 295 Andover KS 67002 (316)733-1303 

GI LBL. LBAOavM Burk 835 E First Street WteNto KS 67202 (316)267-0606 

SPEC ASSOC Shairi Burke New Sotom Neighboihood AssockjNon 144N Madison WteNto KS 67218 (316)262-1794 

GI LBL. LBABrad & Tracy Burns 2 I16E Centra l Ave . Wtehlto KS 67214 (316)267-0696 

GI Lany Busch Scfxxii S( ices & Leasir^ 250 W 53 fdS t N. W c N t o KS 67204 ( 3 1 6 ) m i 5 5 5 

M'l 1 ASSOC, Jerry D BuSCh Second Vlc« INM ftorrh Centrd CPO 1674 North Cho r l e i WteNto KS 67203 (316)943-6501 



Parties Who Received Notice of Meeting and Availability of PMP • Wichita September IS, 1997 

code 1 2 3 first n o m a k i s l n a m e IHte o igo r ' zaNon •WOT eny • ta l l » H p p h o n a 

•n< ASSOC. Larry 0 Busn Southwest CPO Neif^iboitxiod C o v n c i 4 907 Eost M o n o C l i c l * W c h i t o KS 67216 (316)689-4702 

bf'IC ASSOC, Barry L Car ro l O X n m M i l l M I M CPO CoordkKHing Boord 455 Nofttt M o m St.. 13th Fkxx WteNto KS 67202 (316) 2 6 * 4616 

Verontea Cosodos W W * * Irving School 1642 N Market Wtehi ta KS 67214 (316)833-3065 

•J-K. ASSOC, Pau lH Ckack t ^ h w e s t CPO Neic^iboihood Counc i S 1374 Peterson W c N t o KS 67212 (316) 722-6434 

SPtC ASSOC, Daniel S. Ckirk North Cential CPO 1306 WeSngton Pk ice WteNto KS 67203 (316)943^i501 

( A Stephen Co ie Cil> of Wtehita 455 North Ma in St. Wtehi ta KS 67202 ( 3 1 6 ) 3 3 7 . 9 2 L X ) 

Ml C Bl Geotgf! ConrKJiy Mch l la CtKimber of ComrrMrce 1429 Perry Wtehi ta KS 67203 (316)264-6610 

t,1tD MP Maryarel Cour tney Wtehita Eagle 625EastDougk3sSI . WteNto KS 67202 (316)268^333 

y f c ASSOC, Susan CtawstK jw Ken-Mor Neigtiboit>ood Assodalton 1715N E Poriewoy Wk:h i ta KS 67206 (316)686 1678 

GI LBL Willie C i o c k l n Duibar Ttieotra 1007 N C levekyw l Wtehi ta KS (316)685-4486 

S i t e ASSOC, Fran Ciovytey Chitoim Creek Neighboihood AssodoMon (316)832-7625 

IA Gary C u r m o d e r f v O M i Sedgwtek County Fire Distrtet 11 Fke Slatten 137. 4343 nkxth Woodkiwn WteNto KS 67220 (316)744KX71 

I.V Mirti Dovis n»glon4 O I W M i . I N J U K n« IMon ' Unkxi PocHc Ralroad 1416Doc)geSt . Rm. *606 O m o f i o NE 68179 (402)271-5469 

SPtC ASSOC. Stave Davis f M I Mc* P V M l d M Northeast CPO Neighboityxxl Counc i 1 2505 Eost Oougkx. I I O WteNto KS 67211 (316)523-1128 

SPtC ASSOC; PaulE:. Davis Southeast CPO Neighborhood Counci 3 2107 South W o c o WteNto KS 67213 (316)524-8644 

y f c ASSOC, Wayne D e a n Southwest Neighboihood Associctton (316)042-7/95 

GI LBL, LBAjobn Deck 3625 E 9th St. WtehKo KS 67204 (316)664-8206 

SCfC ASSOC, Mi l ie Denho im 8en)arrwi Has Neighbomood Assockjtkjn (316)836-6258 

s i t e ASSOC. Judith Diltirc" Southeast CPO Neighboihood Counci 3 4560 South Hydioulfc. LOt 414 WteNto KS 67216 (316)978-3016 

GI Robert Dixon c to RiverskJe Health Systems 2622 West Cent ra l WteNto KS 67203 (316)946-5000 

s«c ASSOC. Oekxa DorxJvon North Htveiskle Nalghboitiood Asxickjtton ISSQForrelOr Wte*i l ta KS 67203 (316)262-0596 

SPtC ASSOC. Eton Dretier Fairmount Neighborhood Assockitkxi (316)664-6016 

SPtC ASSOC. Larry Eosley ttorth Central CPO Neighboihood C o o n d 6 527 South Osoge WteNto KS 67213 (316)265-4722 

GI LBL. LBA Donate E Eber 141 N Spruce Wte*i!fa KS 67214 (316)204-8118 

lA Nek Eberhard City of Kechi P O. Box 326 Kect i i KS 67067 (316)744^1337 

tax 



Parties Who Received Notice of Meeting atid Availability of PMP • Wichita September IS, 1997 

code 2 3 fiKlnoma lost noma Mlla ocQonliallon • l l M l stall » * phona 
.1 ll. Bf Aim Edwoids PreM»ni Wichita Assockjtton of Reoltois 540 South Biixxiwoy Wtehita KS 67212 (316)263-3167 
UU R L . Engle AMMUM Vie* Pfmdm* C O M BN/Santa fe 4515 Konsos Ave. Kansas City KS 66106 (913)561-4061 
GI David Estiodo XPORISCo 1518 S Eis Wtehita KS 67211 (316)267-7287 
1 A Mch Euson County Counief Sedgwtek Counly 525 l ^ t h Main St. 13th Fkxx WcNta KS 67203-3790 (316)383-7111 
GI LBl. LBAJames W Foiling 7520 East 21st Street. « l WteNto KS 67206 (316)682-0051 
SI'IC HI Jim Fento'i HMoite MUtown C l̂irens Assoc 1208 N Emporfci Wtehtto KS 67214 (316)265-5017 
SI 1 ' . ASSOC. BHIN. fox Nodi 1 Central CPO Neighborhood Counci 6 703 UlchfieW WteNto KS 67203 (316)383-;798 
IA Join Fiye MAPC 1143 Patrteia Wchito KS 67208 (316)686-9514 
Site ASSOC. Barb Travis f UllOl jecond M M P M M M M tost CPO NeiGTiboihocid C o t ^ 2 6900 East Zirnmerly WteNto KS 67207 (316)633-4869 
LA Diane Gage Sedgwitek County 526 hkxtn Mom St. Suite B-6 WteNto KS 67203 (316)383-7077 
Site Bt Wes Golyon WtehUa Area Bulders Assoc 730 North Main WteNto KS 67203 (316)265-4226 
i ,\ LBL, LBA Sharon Gougier 1002 S Broadway WteNto KS 67211 (316)263-5344 
SI'IC ASSOC, Virdena Glkey wnyaoniooa Mmiii CPO Coordinating Board 4f 0 North Main Sf. 13lh fkxx WteNto KS 67202 (316)268-4516 
GI LBL. LBAQeorge Gi(d 1821 S Wchito WteNto KS 67213 (316)263-6391 
GI Gtoige Gkjver BeocK "nc 1333 N Broodwoy Wtehita KS 67214 (316)269-1333 
SPFC ASSOC. C Georgu Glover East CPO Nelghlxjihood Counci 2 2625 South Linden Court Wchito KS 67210 (316)265-6511 
Ul> Thonus Gieenkjnd CrMran-MnM CnvMI Unkxi Padfte Ralroad 1416 Dodge Sf Omoho NE 68179 (402)271-4364 

SPtC ASSOC. leaver and Hadley Sooth Central Improvement Alonce (316)262-6195 
SPfC ASSOC, Tikn Heath Second Vlc« Piwdtr t ttortt«ast CPO Neighborhood Counci 1 341 htorlh Spruce WteNto KS 67214 (316)264-0343 
lA J?.mes Heinteke Aeant 1 ^ City of Newton P O Box 426 Newton KS 67114 (316)284-6001 

SPfC ASSOC Tory Hemmen Northw.«t CPO Neightxxtwod Counci 5 1728Nortti Mf Cctmei Wkrfiito KS 67203 (316)676-8342 

GI flay Hindediter l>tMidM Power Chemteab. inc 4502 S Broadway WteNto KS 67216 (316)524-7899 

SI'tC ASSOC BenT Huie hkxthwesi CPO NeigNxxhood CouKd 5 12011 RoWng Hits Wichita KS 67235-1303 (316)7215972 
G.I LBL, LBA John Hull 154 N Broodwoy Wchito KS <̂ 7202 (316)266-2366 
SIIG ASSOC. Etana Ingle PKwMm Southeosi CPO NeighiDoihood Co»rcl 3 3M8 Meadow Lone WteNto KS 67218 (316) 264-3001 

tax 



Parties Who Received Notice of Meeting and Availability of PMP ~ Wirhita September 15,1997 

code 1 2 3 tint name kisl rrame Wa o«ganlie*on ttfO* c«V itaN 1 Op phona tax 

GI James Irlandi Sk« Transportatten 1809 West Broadway. Sulta F Wtehita KS 67214 (3I6)6'M-1960 

SPfC BE Pat James Wichita Aieo Clximbei of Convnarce 350W Doogtes WteNto KS 67202 (316)268-1157 (316)266-7502 

< .1 LBL. LBA en Joiiel PO 8ox7/30K12-IO Wchito KS 67277 (316)523-1297 

Site, ASSOC Belymlae S Johanningsm s.<»n<) VM PfwiM Southeast. X) Neighborhood Counci 3 4309 Eost Lincoln WcNto KS 67218 (316)686-5830 

GI LBL, LBAJoe JoNison 220SHilside Wtehita KS 67211 (316)684^171 

.SI'IC ASSOC Caroi R June North Central CPO Neighboihood Counci 6 2003 North Jackson WteNto KS 67203 (316)262-7090 

sn ( ASSOC, Twyla D Keffelei t*3rth Cenliol CPO Neigliboilx>od Counci 6 1755 ftorth Porter WcNto K3 67203 (316)942-2212 

.1 u ASSOC. JotMi J kiirnrtel FMWnPnMn East CPO Neigtitioihood Counci 2 714North6(ookfieki Wtehita KS 67206 (316)265-7984 

MK. ASSOC, Kevin Kimmel Partners for ResponsCile Neighboitioodi (316)266-7977 

SI'it; ASSOC, Beth King r».aan £ajt cPO Neighboihood Cou id 2 4222 East Englsh WcNto KS 67216 (316)207-9235 

lO Jana Knight Ofttee of ttie Goverrxx 130 South Market. «I020 WteNto KS 67202 (316)337-7372 

sine ASSOC. Edwin E. Koon Southwest CPO Nei(^)boihood Conxtct 4 236 South Nevodo WcNto KS 67209 (316)676-7543 

uu Ftobert Kieos pnMMMcco BN/Santa fe 2650 Lou Menk Drive Fort Worth TX 76131 (817) 352-6400 

Ul> J Alen Kuhn ung., ruMPK^co BN/Sanlofe 3253 East Chestnut ExpiMsway Springfiekl M 65802 (417)864-2167 (417)864-2168 

SI'fC ASSOC, Cathy Landwehr FmvuiPrMMn North Centrd CPO NeisMJOihood Counci 6 1525 North Waco WteNto KS 67203 (316)686^!>300 

GI Jotm A Laugtiary Jr 2444Hyocinth Wchito KS 67204 (316)832-0053 

MFD RAD George Lowson XFDI 4200 N. OU Lowience Rd. WcNta KS 67201 (316)838-3771 

Site Bt GTF Btt Let)ert • ^ • " ^ Fiisf Kansas Bank IOI North Main St. Hoisington KS 65744 (316)653-4921 

.ItC ASSOC, Fran Lewis Southwest CPO Neighboihood Counci 4 1639 South Fern Wtehito KS 67213 (316)264-2229 

SPfC ASSOC NT PaulL Light 865SMilwood WIcNto KS 67219 (316)267-9110 

GI LBL, LBAConner Lindsey 1002 S. Broadway WteNto KS 67211 (316)263-5344 

GI B l Livingston " o * ^ Gossen Livingston ArchMects 420 S Emporks Wtehito KS 67202 (316)265-936: 

SW C ASSOC Jaime Lopez or Rita Hispante/ftotlve Amertean Cooltten 3995 E Harry Wtehita KS 67218 (316)685-6300 

I •! LBL, LBASarah Lundcy 625 E Oougkjs WteNto KS 67203 (316) 26S-6404 

Sfl C ASSOC, Ndontove North Central CPO Neifiliboihood Cornel 6 715WMtNinlhSt, Wichita KS 67203 (316)264-4238 



• 

Parties Who Received Notice of Meeting and Availability of PMP - Wichita September IS, 1997 

c u O e 1 2 .3 first name kist name HHe orgonizolkm sfrael ctty •tola lip phona tax 

I I I A,ssr<,. Janet f,4aiden tost CPO l^eighboihood Counci 2 9472 East Mt Vemon Court Wtehito KS 67207 (316)688-2304 

• i r Asvx;. Dennis Mmfin Northeast CPO htoighborfiood Cowcl 1 1447 North PkJtf WteNto KS 67214 (316)526-5082 

,111 ASSOC, Linda Matney La Pkjcia Park Neighborhood Assocklften 3576 Pondeioso Wtehita KS 67208 (316)942-0001 

1 1 James fvlcClellari I752S WicNto WteNto KS 67213 (316)265-8903 

ASSOC, Robert McCune Southeast CPO Neighboihood Counci 3 3500 Craig WteNto KS 67216 (316)685-6364 

uu James Moiritt Central Kansas Ralway 1825 West Harry Wchita KS 67213 (316)263-3113 (316)263-5663 

SI'I I , AS,S(x;, J. l l lC l Milkii Iksiixte Midiown Ciitfens Assoctotton P O Box 47302 Wtehita KS 67201 (316)264-2988 

' ,M 1: ASSOC, Thurman Mitchel NoilheasI CPO Neighbortiood Counci 1 I842t*3rth Hydraulfe Wtehita KS 67214-1641 (316)838-1555 

'.ric ASSOC;, Dubby Mrxjre ttorttioosi CPO Neighborhood Counci 1 2742 East Second Street Wtehita KS 67214-4605 (316)681-1743 

sriG ASSOC, Jeaiielte Mooie Deterx> Nei(^iborhood Assocklften 623 S Glenn WteNto KS 67213 (316)262-6215 

GI LBl LBABob Moser 336 N Missten Rd Wtehita KS 67206 (316)683-2853 

Site ASSfx: t)oroltiy Nove N E MHair MeigNxxhood Assoc IBLOLoomon WteNto KS 67219 (316)262 7i',67 

UU Marvip Neison OKW l̂of 01 PVMc PraltcM BN/Santa fe 4615 Kmsos Ave Kansas City KS 66106 (913) 551-4024 

SI ' IC ASSOC, OraL Mestelroad Southeast CPO Iteigitxuhood Couix;! 3 1939 South Poikwood Lone Wtetiito KS 67208 (316)6e3-4456 

SI I (.. ASSOC, Lois Ann Newman South Centiai Piogiessive Assoctetten 2112S Topeka WteNto KS 67211-4833 (316)264-3657 

•,1'IC ASSOC, Alvin Nixon N t M » * NeigtiboctKiod Assoc 1739Looman Wtehita KS 67219 (316) 262-3034 

mi Mike Oglx>rn U M M !**<•« OmnllRAX, Inc 252 Ctayton Street, 4th Ftoor Denver CO 80206 (303) 393-0033 (303) 393-0041 

• .1 LBL John C;,«::d WIson & Co f ngmeefs & AlOhiSjcts y j69W 13th Street Wtehiia KS 67203 (316)946-9800 

sric. ASSOC Diane Z Pci ik tost CPO rteigtiborhood Counci 2 241 North Armour Wtehita KS 67206 (316)686-7121 

SI'I (. ASSOC JudyS Park S«cond VH.* PrvMMm Northwest CPO Nei(^ibarhood Counci 5 12231 WesI Shertec Circle WteNto KS 67235-1400 (316)721-9393 

GI LBL, LBAJayesh Patel 2834 N Market WcNto KS 67219 (316)836-2161 

.,1' RE, Pearce U M g w Atchison, Topeka and Santa Fe Ralway Co 4516 Kansas Ave Kansos City KS 66106 (913)561-4418 (913)822-4797 

SI'I c A.SSOC, John Poison NoillieusI C neighborhood Counci 1 621 North Fountain WteNto KS 67208 (316)267-8411 

IA Caiteta Ponds Sedgwkrk County 456 North Main St, Suite 843 WteNto KS 67203 (316)383-7575 

i ; i Tony Rongei Gossen Livingston Architects 420 S, tmoork] Wtehito KS 67202 (316)266-9367 



Parties Who Received Notice of teeting and Availability of PMP - Wichitt. 
September 15,1997 

code I 2 first rKai,-,c KMI noma NHa 

P r t M M l C f O 
1,1 Leroy Rheoult 

SI'K; ASSOC 
a 

Linda Rte hards 

GI Dean Riggs 

'.If I, Assrjc, Vtela Rpley 

ASSOC. Emaiyn Rogeis 

s i l l ASSOC BM Sogers 

< .1 LBL, LBAJoseph D Rose 

SI'll ASSCJC tarry i/oss 

51'H: ASSOC, FtonaMF Ross 

: . i i< ; ASSOC; David Rcss 

1A GTF Eric Rucrkei 

IA Mka Rudd 

GI Eugene Russel 

SI'IC ASSOC Donald Scaia 

1^1 LBL 1 LBAGeorge Sctiiltei 

S i l l , ASSOC. Tom Schneider 

l.lfD fiP Janel S l i adde ' i 

GI Dwayne ^ o n n o n 

'J' tC ASSOC Fred Shaishel 

SPtC Asscx;, Dorothy Shelby 

SPfC ASSOC, Steve Shoemaker 

SIfC ASSOC, Frank Siiofler 

GI LBL, LBAKen Short 

Site AS,scx;, Debbie Sisco 

'•I'K AS-scx; Doratheri Sloan 

Count, Aarmay 

PTOIMIO, ol CM Engnvom^ 

orgonizoHon 

Vki Chrisir Health System 

Southwest CPO Neigf^boihood CoixxJt 4 

Col*1t^ OverkK* Nei(X)borhood Assoctelxjn 

ttortheasi CPO Neighboihood Coi^idl 1 

Jones Park Neighborhood Assoctotton 

Eost CPO Neio»iboihood Cov#x:l 2 

Southwest CPO Neighboihood Counci 4 

iKton HUs Npighborhood Assoctotton 

DtekiiBon County Attorney's Ofitee 

Wchil'j fke Deportment 

Kansos Stole University 

Southwest CPO Neighboihood Coond 4 

CPO Coordnating Board 

V\V;hitoEogle 

Metal fab. kc 

Sculh CHy Community Assockrtton 

'*«ta» Neighborfwod Assoc 

NoithwosI Big River Neighborhood Assoctotton 

Poitners for Responsfcle Neighborhoods 

Oak\'iew Neighboihood AssoctoWcT 

North Cenhai CPO Nekjftxxhood Counci 6 

Streei 

929 North St, Francis 

3122 South 3t Paul 

624 E Ist 

953 N Cieshvoy 

2527 North Roosevelt Court 

3245 Jockson 

2102 S Waco 

POBox 2585 

4702 Eucid 

1317IahoeTrc* 

403 West 7th 

455 North Ivtain St, 

DuriondHol 

302 ftorth Edwards 

2101 S Elzobeth, #602 

453 North Main St,, 13th Fkx / 

825Ea$tDcugkisSt, 

POBox 1138 

3457 S k i o 

2560 N Minneapolis 

1618NMcComai 

6917Stooegate 

3929 North Ath^rton 

KS 

Ki 

KS 

KS 

KS 

KS 

KS 

KS 

KS 

KS 

WteNto 

WteNto 

Wchita 

WteNto 

WteNto 

Wchifc 

WteN'a 

Wte'lto 

Wchifo 

' AcNta 

WoodUie KS 

WcNto KS 

Manhattan KS 

WicNto KS 

WteNto 

WcNto 

WteNto 

WteNto 

WteNto 

WteNfo 

Wtehito 

«P 

67214 

67217 

67202 

67208 

67220-2856 

67204 

67213 

67201-2585 

67217 

67203 

KS 

KS 

KS 

KS 

KS 

KS 

KS 

67492 

67202 

66505 

67203 

67213 

67202 

67201 

67201-1138 

67216 

67219 

67203 

WteNto KS 67206 

WcNto KS 67204 

phona tax 

(316)268-5102 

(316)942-7713 

(316)264-0699 

(31'i) 687-5621 

(316)685-5065 

(316)838-1625 

(316)264-5498 

(316)682-0988 

(316)943-1266 

(316)945-0427 

(913) 263-2646 

(316)266-4565 

(913)532-5662 

(316)943-1250 

(316)264-2253 

(316)268-4516 

(316) 268-65J4 (316) 268-6627 

(316)943 2351 (316)943-2717 

(316)529-3029 

(316)263-2987 

(316)946-9670 

(316)264-0069 

(316)687 4206 

(316)529-2040 

(316)721-9271 



Parties Who Received Notice of Meeting and Availability of PMP • Wichita Septembei 15.1997 

code 2 3 filsl rvoma kss l iK ime fine or g a n u ation tbaal itaK » t^ piiona tax 

1 LBL. I BAAIwr l Sfnilh 501 CMve PeobcxJy KS 66866 (316)983-2475 

I'l; Michael A Sinitt! * " " "< Atchison, lopeko cxxJ Santa Fe Ralway Co 170O Eost Gol f R d , 6th Ftoor S c h o u m b u i H 60173 (708)995-6880 (708)996-6846 

' I 'K ASSOC. Dewey Srnilh Meadowkxk Neighbortiood AssockiHon 2244 S Pershir,g WteNto KS 67216 (316)666-0461 

,1 I I Hi Roland Smith kK*>perxJenl Business Assoctafkjn 2604 West 9fh W c N t o KS 67203 (316)943-2565 

SI'IC ASSOC, Al Soils Northwest CPO Neighboihood Counc i 5 649 Count iy A c i e i W c h i t a KS 67212 (316)722-3055 

GI Car^di S p a c l PaikScttoOi 1025 N Mo in W c N t o KS 67214 (316)833-3090 

r.i nt Ltoyd S logne i 1402W Sth Street N e w t o n KS 67114 (316)283-6449 

IA Stewart Stan r*, umna CHy Of El Dorado P O Box 792 E I D o i i y l o KS 67042 (316)321-9100 

Gi JoiM Stanek JIS Enterprises Route 1, Box47A Mf Cotvory Wl 53057 (414)753-3308 

GI LBL. LBAJ, R S lang 300 E. 8th Sheet Sedgwtek KS 67135 (316)772-0350 

lA John Sfoik Svf.tmo, at MM O M l wcnAi ft S M O M ^ I I Co Oapl of Comnuwy Hao:<ri 1900 East 9 th St. WteNto KS 67214 (316)268-8449 

I.-I QTF Juno i St ieckei omfiiwmgK Scott Cooperotive 602 Jackson Scott City KS 67871 (316)872-5823 

GI 8lav« Sturgeon 6601 C o l e g e Blvd. O v e r i o n d KS 66211 (913)408-9187 

SI'IC ASSOC, fl'« laytor Pkxieview United f-ieigfiborfiood Assockifion (316)682-0232 

Cil LBL, LBAMaurtee leuo laonne 6610 Rodeo Ct Wtehi ta KS 67226 (316)744-2747 

MID NP Rick I homes f " " Wtehlto Eagle 825 EostOougteoSf. WteNto KS 67201 (316)268-6333 

UU Momy I h o m a s « * « ~ ^ Central Kansas i^alway 1825 We.'f Horry Wtehi ta KS 67213 (316)263-3113 (316)263-8346 

SI'IC ASSOC, Eddie Ttiomos Power Neigl*xxtK>od Assoctotton 1902 East U t h St W c N t o KS 67214 (316)266-4048 

1.1) Will iam Thomson, Jr Mmg> f M t PfoiK* AtcNson, Topeka arto Santa Fe Rolwoy Co 4515KansCK A v e Konsos Ci ty KS 66106 (913)551-4484 (913)551-2733 

GI LBL, LBA Dennis Todd 301 S Summit E IDorodo KS 6704? (316)321-06,5 

l)H Ed TronckaN Unton Pacific RcN Road 1416 D o d g e St O m o t i o NB 68179 (402) 271-3lo6 

GI LBL, LBATim Tions P O Box 85 W c h i f o KS 67201 (316)676-7689 

GI LBL, LBAPalrteia Vo lodez 12509 W H o t d t r w C t 'VteNIci KS 67235 (316) 721-4735 

(-1 LBL Jefl V o n Sickle l ^ / P C o i p P O Box 3848 W c N t a KS 67201 (316)262-0451 

l A William Watson Wtehlto Polce Department 455hk) r1hMc* iS t . W c N t a KS 67202 (316)268-4158 



Parties Who Received Notice of Meeting and Availability of PMP • Wichita September IS, 1997 

code 1 2 3 first n o m a kist n o m a M|« orgontaoHon I fraal €•» i t a k I H p p h o n a 

,1 r . HI Kan Wotson Historte li«dtown Cltl2»is Assoc 1208 N Emporto Wterfiito KS 67214 (316)266-5017 

uu Rtehard C Wefcher ^ tmaatOtmi^Ca,,. BN/Santa f e 1700 East Golf Rd Schoumbu i IL 60173 (847) 9 9 ^ 8 6 7 

(.1 LBL.LBAMarkE and Weisei 4148 S. Hydroulte ( 1 0 WteNto KS 67216 (316)522-8679 

•JU ASSCX. Connie W t * North Centrd Neighboihood Assockrtton 1802 £ 13th SI WteNfo KS 67214 (316) 262 ^463 

GI LBL, LBA Jon Westerman 3101 Broodwoy. Suife 900 Konsos Ci fy M 64111 (816)561-9054 

SI'I 1 ASSCC Sandra Whi t lmgton rn>»c,Pi«««. t\kxthwest CPO Nei(^)borhood Counci 5 1931 l * 3 r t h M t Comnel V r c N t o KS 67203 (316)633-3680 

S i l l ASSCX, Shwley WiiNte Southeast CPO Neighboihood Counci 3 2997 South C I t t o n Wtehi ta KS 67210 (316)685-1970 

IA Norman WHiams City of Wtehito 465 North f>«ain SI. WteNto :<s 67202 (316)268-4239 

GI Myciiael WI ton ii»«»». MP conmll. 1243 N Morket W k i N f o KS 67214 (316)633-3125 

SI'IC ASSOC, Joe WIson Northwest CPO Neighboihood C o u n d S 1652 Wesfiynn Wtehita KS 67212 (316)676-8269 

GI LBL, LBASkeels Winkler l l 5 S a u f a n WteNfo KS 67218 (316)684-4366 

sue ASSCX;. Pal Wri ters tostrklge Neighborhood Assocki»on 746 Govemor St WteNfo KS 67207 (316)687-<S'?26 

Si'fC Bt F, Tim Witsmon fmum Wtehiti- Area Chamber of Commerce 350 West D o u g k s WteNto KS 67202 (316)265-7771 

GI LBL, LBAKen & Norma W o o d 1525Glenhuist Viflchlto KS 67212 (316)722-0664 

SI'tC ASSOC, Bill W o o l e y Ecxt CPO Neic l txxhood C:ouncl 2 6309 Btook tx i l r jw Wtehi ta KS 67206 (316)687-2400 

GI LBl.. LBAMarge Zokou ia -Vaug 1033 Eastern WteNto KS 67207 (316)684-3256 

f / * D NP Ma* Ziemon Kansas City Star 1729 G r a n d Blvd K o n s o i C i f y K S 64108 (816)234^141 

tax 


